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{ clears the bronchial tree of thick mucus 
\{ dilates bronchioles; relieves bronchospasm 
I[] reduces respiratory distress 
allays anxiety 
H+ controls associated allergic symptoms 


82% of patients treated with BRONKOTABS experienced relief 
in a new study which also reported, “The combination of drugs 
used (BRONKOTABS) in this study gave greater relief...than the 
conventionally used tablets which did not contain an antihista- 
mine and an 


In another recent study of 64 asthmatic patients 94% evidenced 
symptomatic relief with BRONKOTABS,'2 


ano 


THE BRONCHIAL TREE 


Dosage: Marked and consistent relief of symptoms is achieved with 
a dose of one tablet every three or four hours, not to exceed five 
times a day. Children over six, one-half the adult dose. Children under 
six: BRONKOTAB ELIXIR as directed by physician. 

Supplied: In bottles of 100 white, scored tablets. Each tablet contains: 
glyceryl guaiacolate 100 mg.; ephedrine sulfate 24 mg.; theophylline 
100 mg.; phenobarbital 8 mg.; thenylidiamine HCI 10 mg. 
References: 1. Spielman, A. D.: Ann. Allergy 18:281, 1960. 2. Waldbott, 
G. L.: in press. 3. Schwartz, E. et al: Am. Pract. & Digest Treat. 7:585, 
1956. 4. Ogden, H. D. and Fuchs, M.: J. Louisiana M. Soc. 111:175, 
1959. 5. Perry, W. F and Boyd, E. M.: J. Pharmacol. & Exper. Therap. 
73:75, 1941. 6. Hayes, E. W. and Jacobs, L. S.: Dis. Chest 30:441, 1956. 
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In summer respiratory allergies, 


the treatment problem is to 
relieve congestion. Valuable as 
antihistamines are against 
sneezing, itchy, weeping eyes and 
rhinorrhea, they are less effective 
against nasal congestion.' 


NOVAHISTINE 


Novahistine provides more than 
simple antihistaminic effect. 

It shrinks congested mucous 
membranes (nasal, pharyngeal, 
laryngeal, conjunctival), opens up 
air passages, promotes sinus 
drainage, and helps prevent 
mouth breathing. 


NOVAHISTINE LP TABLETS 


8 to 12 hour relief with a single adult dose of 2 tablets. 
Each tablet contains 25 mg. phenylephrine HCI 

(a vasoconstrictor that does not increase pulse rate) 
and 4 mg. chlorprophenpyridamine maleate (a potent, 
well-tolerated antihistamine), 


NOVAHISTINE ELIXIR 


exceptionally palatable liquid that children like to take. 
Each 5 ml. teaspoonful contains 5 mg. phenylephrine 
HCI and 2 mg. chlorprophenpyridamine maleate. 


1. Beckman, H.: Pharmacology: The Nature, Action and 
Use of Drugs, 2nd Ed. W. B. Saunders Company, 
Philadelphia and London, 1961, p. 673. 
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roblems and 


olutions 


Readers are invited to submit questions relating to problem cases. 
Inquiries will be answered by qualified consultants and replies for- 
warded by mail immediately. Selected problems and solutions are 
published each month in this section. 


PHENYLKETONURIA 


P. Is it possible to prevent or to cure phenyl- 
ketonuria? What is our present state of knowl- 
edge concerning this condition? If a cure is pos- 
sible and if amentia can be prevented by early 
diagnosis, what screening test should be used? 


M.D.—Ontario 


S. Phenylketonuria represents a genetic, reces- 
sive biochemical abnormality that results in the 
failure of phenylalanine to oxidize to tyrosine 
(caused by a deficiency in the liver enzyme 
phenylalanine hydroxylase). Under such circum- 
stances there is a cumulative build-up of phenyl- 
alanine in body fluids. This excess is partially 
metabolized to phenylketone bodies (phenylpyru- 
vate, acetate, lactate and acetylglutamide), and 
these are excreted in the urine. 

The persistence of high serum concentrations 
of phenylalanine is associated with mental de- 
ficiency, although the exact mechanism of injury 
to the central nervous system is not understood. 
About 90 per cent of affected children are blue- 
eyed and blond, which reflects their inability to 
produce the tyrosine necessary for melanin pig- 
ments. About one-third of affected children also 
have eczematous conditions. Urine and body 
odors are accurately described as “mousy.” 

In the presence of well-developed phenylke- 
tonuria, the ferric chloride “diaper” test will 
give strongly positive results. Unfortunately, this 
is not true during the first week of life, and in 
some instances the test will not give positive re- 
sults until the sixth or seventh week of life. The 
serum phenylalanine level is greater than 15 mg. 
per 100 ml. before phenylpyruvic acid appears 
in the urine; once such levels are attained, brain 
damage begins, although it may not be maximal 
for as long as three years. A low-phenylalanine 
diet constitutes the only therapy for this condi- 


tion. It is important to realize, however, that such 
treatment may only arrest the progress of brain 
damage; it cannot reverse damage already done 
to the brain. Nevertheless, early diagnosis and 
early diet therapy hold a hopeful prognosis. Even 
the older child with severe brain damage shows 
improved behavior after adequate dietary control 
has been established. 

All infants should be routinely screened with 
the ferric chloride test. Infants with a suggestive 
family history probably should be followed dur- 
ing early neonatal life by serial tests of serum 
phenylalanine levels. 


® LABOR-INDUCING DRUGS 


P. I would like to know if quinine is still used 
to induce labor and if prrocin® or PiTuITRIN® 
may be administered intramuscularly to stimu- 
late labor when full dilatation has occurred. 


M.D.—Arkansas 


S. The use of quinine to induce labor was 
popular about 35 or 40 years ago. Quinine is no 
longer used as an adjunct to labor, because re- 
ports showed that it did not increase uterine con- 
tractility when the intrauterine bag technic was 
employed and because fetal deaths were attrib- 
uted to its use. 

There is no objection to the intramuscular ad- 
ministration of small doses (0.25 unit) of oxy- 
tocin under the condition mentioned if vaginal 
examination shows no contraindication (no mal- 
position or bony disproportion) and if the physi- 
cian remains in attendance. However, it generally 
is preferable to administer a diluted solution of 
oxytocin intravenously rather than intramuscu- 
larly, because quantity and speed of injection 
can be better regulated. 

(Continued on page A-15) 
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DARICON iS. hydrochloride, 

acting, highly effective anticholinergic with potent 
antisecretory and antispasmodic actions. DARICON | 
orovides 24-hour relief from the pain and disco 
fort associated with g.i. disturbances, usually : 
just b.i.d. dosage. 


INDICATIONS: DARICON is valuable for the adjniith 
management of peptic ulcers — duodenal, gastr 
and marginal types; functional. bowel syndrome 
irritable colon, spastic colon ‘including mucous’ 
colitis; pylorospasm; chronic, nonspecific 


cerative colitis; biliary tract disease including 


cholecystitis and cholelithiasis; hiatus hernia 
accompanied by esophagitis, gastritis, ulcer; 


gastritis—acute or hypertrophic; duodenitis; blad- . 


der spasm with or without cystitis; uretera 

as with stones or pyelonephritis. ce 

SIDE EFFECTS AND PRECAUTIONS: Certain side 
common to anticholinergic agents may occur wi 


paricon. Dryness of the mouth is the most com- af 


mon effect. Blurring of vision, constipation, and 
urinary hesitancy or retention occur infrequently 
These effects may decrease or disappear as ther 


apy continues, or can be minimized by adjustment | 


of dosage. Care should be exercised in using 
DARICON in patients with prostatic hypertrophy, in 
whom urinary retention may occur. The, use 

DARICON as well as other anticholinergics in pa- 
tients with an associated glaucoma is not recom- 


and 


\DMINISTRATION AND DOSAGE: The average adult 


age is one 10 mg. tablet of paRICON twice daily 


in the morning and at night before retiring. Due 


to differences in patient response, the dose should — 


be adjusted in relation to therapeutic response. 
While as much as 50 mg. daily is well tolerated 


ty some adult patien 
well to 5 mg. daily. 


SUPPLIED: DARICON Tablets, me. of 
mine HCI. In prescription 
scored tablets. 


caution: Federal 
prescription. 


Problems and Solutions 
® ANGINA 


P. During a recent trip to Denver, a man who 
always has lived at sea level experienced a sud- 
den burning sensation in the substernal region 
after walking several blocks in a 20° F. tem- 
perature. The pain became so uncomfortable that 
he had to rest. After sitting awhile, the burning 
sensation disappeared, but a dull ache persisted 
for about an hour. 

The following day his chest still burned and 
ached on exertion. There was no giddiness, syn- 
cope, coughing or evidence of infection. The ach- 
ing ceased within a few days after he returned 
to his home in Memphis. 

Can high altitudes cause anginalike pain or 
soreness and inflammation? 

M.D.—Tennessee 


S. Anginal attacks are often precipitated by 
exertion in high altitudes and cold weather. In 
the case described, a detailed history, physical 
examination and appropriate laboratory tests are 
indicated to evaluate the pain. 


BREECH PRESENTATION 


P. A Gravida III was to have a tubal ligation 
after delivery for economic reasons. The patient 
had a breech presentation. Since in vaginal de- 
livery the fetal morbidity and mortality are con- 
siderably greater in breech presentation than in 
cephalic presentation, there was a question as to 
whether or not the patient should be delivered 
by cesarean section. In breech presentation is the 
fetal morbidity less with cesarean section than 
with vaginal delivery? Since this patient’s ab- 
domen had to be opened in any case and since 
she would have no further pregnancies, would 
the section have been the better procedure? 


M.D.—Kentucky 


S. The fetal mortality is higher in breech pres- 
entation with full-term vaginal delivery because 
of asphyxia and intracranial hemorrhage. It may 
be minimized by careful observation of the pa- 
tient, pelvioradiography during labor, and vagi- 
nal examination to estimate pelvic capacity. The 
morbidity from cesarean section is higher than 
the morbidity from tubal ligation performed im- 
mediately post partum. Cesarean section should 
not be done except for obstetric indications; 
tubal ligation is not an indication for cesarean 
section. 
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Adding Orinase may improve 
control significantly in diabetics 
now imperfectly managed on 
diet alone.** 
ry Orinase releases native insulin 
ph ologic channels, giving the 
: patient direct metabolic support. 
And Orinase dosage is flexible and 
readily individualized. 
To improve control in many 
diabetics on dietotherapy — add 
Orinase. It can make a gratifying 
clinical difference. 


*Trademark, Reg. U. S. Pat. Of. — 
tolbutamide, Upjohn 
Copyright 1961, The Upjohn Company 


Indications: Orinase is indi d as the th i 
agent of choice in the majority of selected cases of 
adult or maturity-onset type of diabetes mellitus. 
In certain patients with labile diabetes, the use of 
Orinase as a supplement to insulin therapy may 
effect stabilization of the diabetic condition and 
lower insulin requirement. 
Dosage: 
Patients not receiving insulin — There is no fixed 
regimen for initiating Orinase therapy, but a sug- 
gested method is: 
First day — 6 Orinase tablets (3.0 Gm.). Second 
day — 4 Orinase tablets (2.0 Gm.). Third day — 
2 Orinase tablets (1.0 Gm.). Fourth and subse- 
quent r —2 Orinase tablets (1.0 Gm.) with 
. as y to control gly- 


cosuria. 

There is no fixed maintenance dose of Orinase; 
therapy may be individualized according to patient 
response. Adjust the maintenance dose (usually 1 
to 4 tablets) to the llest dose i with 
good control. The daily maintenance dose may be 
given once daily or in divided doses. 

Patients receiving insulin (less than 20 units) — 
discontinue insulin and institute Orinase; (20 to 
40 units) — initiate Orinase with a concurrent 30 to 
50% reduction in insulin dose with a further care- 
ful reduction as response to Orinase is observed; 
(more than 40 units) — reduce insulin by 20% and 
initiate Orinase with a further careful reduction in 
insulin dosage as response to Orinase is observed. 
Cautions: Observe all standard diabetes precau- 
tions: dietary restriction, weight control, exercise, 
hygiene, avoidance of infection, and adherence to 
dosage. As with exogenous insulin, changes in dos- 
age may be necessary during the course of manage- 
ment. In the event of stress conditions, trauma or 
infection, increased dosage or supplementary ani- 
mal insulin may be required. 

Contraindications : Orinase as the sole therapeutic 
agent is di d in j 3 un- 
stable or brittle diab ; and diab pli 

by ketosis, acidosis or coma. 

Side effects: Side effects are mild, transient and 
limited to approximately 3% of patients. Hypogly- 
cemia and toxic reactions are extremely rare. Hypo- 
glycemia is most likely to occur during the period 
of transition from insulin to Orinase. Other un- 
toward reactions to Orinase are usually not of a 
serious nature and consist principally of gastro- 
intestinal disturbances, headache, and variable 


allergic skin if ions. The inal 
disturbances (nausea, epigastric 
and headache appear to be related to the size of 
the dose, and they frequently disappear when dos- 
age is reduced to maintenance levels or the total 
daily dose is administered in divided portions after 
meals. The allergic skin manifestations (pruritus, 
erythema, and urticarial, morbilliform, or maculo- 
papular eruptions) are transient reactions, which 
frequently disappear with continued drug adminis- 
tration. However, if the skin reactions persist, 
Orinase should be discontinued. 

Clinical toxicity: Orinase appears to be remark 
ably free from gross clinical toxicity on the basis 
of experience accumulated during more than four 
years of clinical use. Crystalluria or other untoward 
effects on renal function have not been observed. 
Long term studies of hepatic function in humans 
and experience in over 600,000 diabetics have shows 
Orinase to be remarkably free of hepatic toxicity. 
There has been reported only one case of choles 
tatic jaundice related to Orinase administration, 
which occurred in a patient with pre-existing liver 
disease and which rapidly reversed upon discontin- 
uance of the drug. 

Each tablet contains: 

Supplied in bottles of 50. 


References: 

1. Bollinger, R. E., et 2l.: J. Kansas M. See. 
61 :135 (March) 1960. 2. Williams, R. H. : Diabetes, 
New York, Paul B. ‘Hoeber, Inc., 1960, pp. 491, 4%. 
3. Bradley, R. F.: Ann. — — Acad. Sc. 82:513 
(Sept.25) 1959. 4. Shei .» et al.: Ann. New 
York Acad. Sc. 71 :249 (uly io 1957. 


Orinase 


An exclusive methyl “governor” 
minimizes hypoglycemia. 
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Here is a new and highly authoritative presentation 
devoted to the cervix uteri and its diseases. Special 
attention has been directed to diagnosis, clinical 
manifestations, and both medical and surgical treat- 
ment. A richly illustrated section of Anatomy em- 
phasizes clinical applications of anatomic, embryologic 
and physiologic detail. Diagnostic procedures are 
illustrated and meticulously described. Dr. Fluh- 
mann explains techniques of office examinations, 
cytologic study, analysis of cervical secretions, the 
Schiller Test, tissue biopsies, colposcopy and roent- 
genographic study. Coverage of carcinoma in situ 
and of invasive carcinoma is exhaustive. You'll find 
surgical treatment described and illustrated in pre- 


Fluhmann — The Cervix Uteri and its Diseases 
NEW! the definitive work on managing cervical disorders 


cise detail. Criteria for making a choice between 
radiation and surgical management is analyzed from 
every point of view. The final section of The Cervix 
During Pregnancy discusses the Incompetent Cervix, 
Malignant Lesions during Pregnancy, Traumatic 
Lesions, etc. The author’s experience and wide re- 
search assure the authority of this new volume. 


By C. Freperic Firuumann, B.A., M.D., C.M., Chief of Obstetrics 
and Gynecology, Presbyterian Medical Center, San Francisco, 
California; Clinical Professor of Obstetrics and Gynecology, 
Stanford University School of Medicine, Palo Alto, California. 
556 pages, 654” x 10”, with 447 illustrations. About $12.50. 

New—Just Ready! 


Tenney and Little — Clinical Obstetrics 


NEW! A survey of recent advances and a review of persistent problems 


The two authors of this book clearly discuss 24 
topics of current great interest or controversy in 
the clinical practice of obstetrics. These are the 
problems which cause difficulties in the safe delivery 
of mother and child. Drs. Tenney and Little define 
sharply the present points of view at the Boston City 
Hospital and the Boston Lying-in Hospital. Their 
massive experience is brought to bear on such timely 
problems as—Obstetrical Management of Rhesus 
Factor and ABO Incompatability—Management of 


Third Trimester Bleeding (Safety or Economy)— 
Induction of Labor: Methods and Indications—Ce- 
carean Section: Hazardous or Panacea? All the ad- 
vances discussed have proved their clinical value. 


By Benyamin Tenney, M.D., Director of Obstetrics and Gyne- 
cology, Boston City Hospital; Clinical Professor of Obstetrics, 
Harvard Medical School; and Brian Littie, M.D., Boston Lying- 
in Hospital; Associate in Obstetrics, Harvard Medical School. 
About 480 pages, 6144” x 9%4”, illustrated. About $9.00. 
New—Ready September! 


Blechschmidt — The Stages of Human 


NEW! 


Graphically depicting all the intricacies of prenatal 
growth and development, this beautifully illustrated 
new atlas gives you sound visual guidance on com- 
plicated embryological relationships. It will greatly 
aid you in understanding the problems of the mother 
and in managing complications during pregnancy. 
Detailed coverage ranges from the time of concep- 
tion until the moment of birth. Great pains have 
been taken by the author to make this distinguished 
volume a pictorial masterpiece. Complete reconstruc- 
tions of early stages are included with rare micro- 
scopical preparations and histological sections of 
unusually fine detail. All illustrations are on an 
enlarged scale. Logically organized to show the 


W. B. SAUNDERS Company, West Washington Square, Philadelphia 5 
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development of the embryo by body regions, it pro- 
vides you with valuable insight into the early func- 
tioning of human organs. Chapter divisions are made 
on this same topographical basis. The material is 
arranged in an exceptionally easy-to-use format— 
with illustrations on the right hand pages, and ac- 
companying text on the left. The text is run bi- 
lingually in two columns—one German and one 
English. 


By E. Biecuscumiot, M.D., Professor of Anatomy and Director 
of the Institute of Anatomy, University of Gottingen, Germany. 
About 630 pages, 7” x 10”, with about 600 illustrations. About 
$23.00. New—Just Ready! 
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Current Status of Tests of 
Adrenocortical Function, Part 2 


JAMES C. MELBY?+ 


University of Arkansas School of Medicine, Little Rock 


Classification of Adrenocortical 
Hypofunction 


Parmary adrenocortical insufficiency (panhypo- 
corticalism )—Acute—A provisional diagnosis of 
acute adrenocortical failure or addisonian crisis 
requires that treatment be instituted without de- 
lay. Confirmation by a corticotropin (ACTH) -re- 
sponse test should be postponed until recovery is 
obtained. The presence of pigmentation, hypo- 
natremia, hyperkalemia and azotemia in a patient 
with peripheral circulatory failure is strongly 
suggestive of Addison’s disease; however, the 
identical clinical picture may occur in salt-losing 
nephritis. Failure of the patient to conserve ad- 
ministered sodium while receiving adequate re- 
placement of adrenal steroid hormones suggests 
a primary renal lesion. 

Since the original reports of Waterhouse’ and 
Friderichsen,? peripheral vascular collapse due 
to septicemia has been attributed to secretory 
failure of the adrenals. To date, permanent ad- 


*Director of Hospital Laboratories and Associate Professor of Clinical 
Medicine and of Pathology, University of Minnesota Medical School, 
Minneapolis, Minnesota, 


+Associate Professor of Medicine and Biochemistry, University of 
Arkansas School of Medicine, Little Kock, Arkansas. 


renal insufficiency has not been noted in those 
patients who have survived the Waterhouse- 
Friderichsen syndrome. Spink and I* report- 
ed on the concentrations of cortisol in the plas- 
ma of 22 patients with shock due to infection, 
and all values were higher than basal levels 
measured in healthy subjects. In six patients 
tested, there was a rise in plasma cortisol follow- 
ing administration of ACTH. The therapeutic 
effects of administered cortisol in these cases 
cannot be regarded as due to replacement, be- 
cause the required doses of the steroid hormones 
greatly exceeded the maximal secretory capacity 
of the adrenal cortex. It is probable that acute 
adrenal insufficiency is not a feature of the Water- 
house-Friderichsen syndrome. 

Chronic (Addison’s disease )—Addison’s dis- 
ease is now being diagnosed more frequently 
than formerly. This increased recognition is due 
in part to the availability of specific tests of ad- 
renocortical function. In addition, the entity of 
partial adrenal insufficiency has been recognized, 
in which a remnant of functioning adrenal cortex 
is continuously stimulated by endogenous ACTH 
to produce a normal basal steroid output. When 
an infusion of ACTH is given, however, no rise 

(Continued on page A-20) 
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FOUR HUNDRED MILLIGRAMS OF PURE 


NEW 


analexin- 


400 milligrams of phenyramidol HCI 


THE ONLY SIGNIFICANT RESPONSE IS RELIEF FROM PAIN 


EXCEEDINGLY EFFECTIVE “... The 85.1% in- 
cidence of effectiveness with the 400 mg. dose 
has exceeded the analgesic effectiveness of any 
other analgesic agent which we have studied to 
date, either alone or in combination. ...The uti- 
lization of higher doses for short periods of time 
indicates that the medication has a large thera- 
peutic range, and this is reflected in the high 
incidence of effectiveness and low likelihood of 
untoward reactions. 


“The practicing physician translating this into 
his own needs may be completely confident of 
using a medication with an excellent predict- 
ability and a safe analgesic response.""! 


EXTRAORDINARY MARGIN OF SAFETY. 
Analexin-400 is non-narcotic and not narcotic 
related; thus, it presents no danger of habituation 
or any other reaction associated with the frequent 
use of narcotics. Nor will Analexin-400 produce 
sedation, mental confusion or depression occa- 
sionally observed with other analgesics or inter- 
neuronal blocking agents.'-?5 


INDICATIONS: Relief of pain in injury, low back pain, 
premenstrual cramping, dysmenorrhea, postoperative pain, 
and a wide variety of recurring and acute painful conditions. 


DOSAGE: One capsule at onset of pain, followed by 1 
capsule at intervals of 1 to 4 hours, as needed. 


REFERENCES: From the Symposium, Recent Concepts of Pain and Analgesia, held in the Hall of States, American Hospital Association, Chicago, February 
15, 1961: 1. Batterman, R. C.: Non-Narcotic Anal in latory Patients. 2. O'Dell, T. B.: Experimental Parameters in the Evaluation of Analgesics. 
3. Miller, L. D.: Distribution, Excretion and Metabolic Fate of Phenyramidol. 4. Beisler, E.: Preliminary Report of Experience with Phenyramidol for Dental 
Analgesia. 5. Bader, G.: Preliminary Report on the Use of Analexin for Dysmenorrhea in Telephone Operators. 6. Taylor, S. L.: Phenyramidol in General Hospital 
Orthopedics. 7. Bodi, T.: Pain Management Among Clinic Outpatient is, J.: Experience of an Industrial Surgeon with Phenyramidol. 9. Kast, E. C.: 

Methodological Considerati in the Clinical Evaluation of an Analgesi 10. Collopy, C. T.: Preliminary Comparisons of Two Non-Narcotic Analgesic Agents in 
Hospitalized Orthopedic Patients. 11. Cass, L. J.: Report on the Analgesic and Calmative Effectiveness of Two Preparations on Patients with Acute and Chronic 
Pain, 12. Lamphier, T. A.: Intr Phenyramidol in the Management of Low Back Pain and Allied Disorders. 13. O'Dell, T. B.: Chicago Med. 63:9, 1961. 
14. Kast, E. C.: Chicago Med. 63:17, 1961. 15. Wainer, A. S.: J. Am. M. Women's A. 16:218, 1961. 16. Batterman, R. C.: Ann. New York Acad. Sc. 86:203, 
1960. 17. O'Dell, T. B.: Ann. New York Acad. Sc. 86:191, 1960. 18. O'Dell, T. B., et a/.: J. Pharmacol. & Exper. Therap. 128:65, 1960. 19. O'Dell, T. B., et a/.: 

Fed. Proc. 18:1694, 1959. 20. Gray, A. P., et a/.: J. Am. Chem. Soc. 81:4347, 1959. 21. Wainer, A. S.: Clin, Med. 7:2331, 1960. 22. Clinical data in files of 
Medical Dept., Irwin, Neisler & Co., 1959. 23. Batterman, R. C., et a/.: Am. J. Med. Sc. 238:315, 1959. 


ANOTHER ACHIEVEMENT OF NEISLER RESEARCH IRWIN, NEISLER & CO. [75th year) DECATUR, ILLINOIS 


August 1961 A-19 


| | 
S- 
n, 
Is 
its 
‘ic 
es 
e- 
es 
ity 
ite 
is- 
jue 
id- 
of 
ed, 
tex 
rH 
len 
ise 
NE 


in plasma cortisol can be detected. The patient 
with incomplete or partial Addison’s disease 
lacks adrenocortical reserve, and symptoms are 
precipitated by trauma or febrile illness; how- 
ever, they may be absent or minimal without the 
superimposition of stress. 

Adrenal insufficiency can be diagnosed reli- 
ably only by the demonstration of failure to in- 
crease blood cortisol levels or urinary 17-hy- 
droxycorticosteroid (17-OHCS) or 17-ketogenic 
steroid (17-KGS) excretion in response to intra- 
venous or intramuscular injections of ACTH. 
Urinary 17-ketosteroid (17-KS) excretion is un- 
reliable as an index of adrenocortical functional 
capacity. A single determination of plasma corti- 
sol or 24 hour urinary 17-OHCS or 17-KGS 
excretion is not useful and may be misleading 
in diagnosing adrenal insufficiency. The follow- 
ing test, standardized by Jenkins et al.,* is com- 
monly used for determining urinary excretion of 
17-OHCS: 

Urine is collected for 24 hours on two control 
days and on two consecutive days, on each of 
which 25 I.U. of ACTH is injected intravenously 
over eight hours. Normal subjects excrete 1 to 
10 mg. 17-OHCS per day on control days, 5 to 
25 mg. on the first day of ACTH stimulation, and 
15 to 41 mg. on the second day. Patients with 
Addison’s disease fail to excrete additional 17- 
OHCS on days of ACTH stimulation. 

Christy, Wallace and Jailer® simplified the test- 
ing of adrenocortical functional capacity by 
measuring the change in concentration of cortisol 
in the plasma before and after a four hour intra- 
venous infusion of ACTH. I have used the fol- 
lowing similar procedure for the past four years: 

An intravenous infusion of 40 U.s.P. units of 
ACTH dissolved in 500 ml. of 5 per cent dextrose 
in saline is given over a period of four hours. 
Initially and at the conclusion of the infusion of 
ACTH, 15 ml. of heparinized blood is secured. 
The erythrocytes are separated from the plasma 
within 30 minutes. The plasma samples are frozen 
until determinations of cortisol are made. A 
modification of the method of Silber and Porter,® 
as described by Wu and Mason,’ is employed for 
analysis. The results for eight normal subjects 
are shown in figure la. The mean control value 
for cortisol was 15 wg. per 100 ml. of plasma, 
with a range of 5 to 24 yg. per cent. Following 
the infusion of ACTH, the concentrations rose 
to a range of 32 to 63 yg. per cent, with a mean 
of 46 yg. per cent. 

The results of ACTH tests carried out in six 
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patients with the clinical features of Addison’s 
disease are presented in figure 1b. It is apparent 
that no response to ACTH was obtained in any 
patient and that circulating cortisol could not be 
detected in three patients. 

Figure lc shows the results of ACTH tests in 
five patients with limited adrenal reserve or par- 
tial Addison’s disease. Hyperpigmentation is not 
necessarily a manifestation of this condition. An 
interesting finding in these patients was the rela- 
tively high plasma concentrations of cortisol prior 
to infusion of ACTH, presumably because of 
maximal endogenous ACTH secretion. No re- 
sponse to ACTH was obtained in these patients, 
as was noted in patients with classic Addison’s 
disease. This remarkable separation from the 
normal group has been observed repeatedly. Be- 
cause of its high validity, we have adopted this 
test as the sine qua non for the diagnosis of ad- 
renal insufficiency. 

Secondary adrenocortical insufficiency—It 
should be emphasized that the manifestations of 
aldosterone deficiency are not ordinarily ob- 
served in panhypopituitarism. Some patients 
have significant hyponatremia, which may re- 
flect water retention and dilution due to de- 
ficiency of cortisol or thyroxin, or both. The 
pallor of panhypopituitarism distinguishes it 
from classic Addison’s disease. 

ACTH test—The rise in plasma cortisol after 
intravenous infusion of ACTH is usually marked- 
ly impaired (figure 1d). There often is overlap 
with normal control responses, but the ACTH 
test ordinarily will separate primary from sec- 
ondary adrenocortical insufficiency. However, in 
some patients with panhypopituitarism, no rise 
in plasma cortisol may be detected on the initial 
ACTH test. Repeated stimulation of the adrenal 
cortex with ACTH gel or corticotropin-zinc (80 
units given intramuscularly for four days) re- 
stores normal responsiveness to intravenously 
administered ACTH (figure 1d). An ACTH test 
must be performed prior to or after the tests to 
be described. 

Pyrogen test—Investigations of the effect of 
bacterial pyrogen on pituitary-adrenal secretory 
activity led to the development of a simple clini- 
cal procedure, the pyrogen test, for assessment 
of ACTH production in patients with panhypo- 
pituitarism and in patients who have had steroid 
therapy.*:® Blood samples for plasma cortisol 
determinations are obtained at 30, 60, 120, 180 
and 240 minutes after an intravenous injection 

(Continued on page A-22) 
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relaxes the tense patient and his jittery stomach...without 
the sedative ‘“‘build-up’’ many patients experience with 
phenobarbital preparations. 


BurTiBeL combines the “time-matched” components—BuUTISOL SODIUM® 
butabarbital sodium 15 mg. and extract of belladonna 15 mg.—each having 
approximately 5 hours’ duration of effect. Thus, with Butibel there is no 
overlapping sedation, no antispasmodic gap—t.i.d. dosage keeps the patient 
comfortable without sluggishness. 


Available as: BuTIBEL Tablets ¢ Elixir ¢ Prestabs® Butibel R-A 


(Repeat Action Tablets) 
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— Corticotropin infusion — 

Panhypopituitarism (8) Pd 

M. ACTH x 4 days 
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A ricure 1. Effect of ACTH (40 
U.S.P. units given intravenous- 
ly over a four hour period) on 
concentrations of plasma corti- 
sol in: 


a. normal subjects; 


b. patients with classic Addi- 
son’s disease; 


c. patients with limited ad- 
renal reserve or partial Addi- 
son’s disease; and 


d. patients with panhypopitu- 
itarism, before and after daily 
ACTH stimulation. 


0 


Time (hours) 


of 0.25 pg. of a lipid-polysaccharide-poly peptide 
complex (endotoxin) derived from Salmonella 
abortus equi. In healthy subjects, an abrupt rise 
in plasma cortisol occurs two hours after the 
injection of pyrogen. No response is obtained 
in patients with panhypopituitarism (figure 2). 
Similarly, no response is obtained in patients re- 
ceiving large doses of cortisol or its analogues. 
Pituitary-adrenal responsiveness to injected py- 
rogen is gradually restored to normal five months 


after the discontinuance of exogenous steroid 
therapy, independent of duration and dosage of 
previous steroid therapy.'° 

Su 4885 (methopyrapone) test—Interruption 
of the servo-mechanism (negative feedback) 
which regulates pituitary ACTH and adrenocorti- 
cal secretory activity by a chemical inhibitor of a 
specific adrenal enzyme, 11-8-hydroxylase, has 
been utilized for the diagnosis of secondary ad- 

(Continued on page A-24) 
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FIGURE 2. Effect of 0.25 ug. of pyrogen (Lipexal) on 
plasma cortisol concentrations in healthy subjects and 
in patients with panhypopituitarism. 


renocortical insufficiency. Su 4885, a relatively 
nontoxic agent developed from DDT-like cyto- 
toxins, blocks the final step in the biosynthesis 
of cortisol: 11-deoxycortisol — cortisol. 

When the production of cortisol diminishes, 
the pituitary, signaled by the midbrain, acceler- 
ates ACTH secretion. The high concentration of 
ACTH, in turn, stimulates the formation of more 
and more 11-deoxycortisol (compound S), which 
cannot be converted to cortisol due to the action 
of Su 4885. The precursor 11-deoxycortisol and 
its urinary metabolites (tetrahydro-]1-deoxycor- 
tisol and allotetrahydro-11-deoxycortisol) give a 
positive reaction to the Porter-Silber reagent: 
thus, both plasma and urinary 17-OHCS excre- 
tions rise, indicating normal pituitary secretion 
of ACTH. 

Liddle et al.'' standardized the Su 4885 test 
by collecting urine for 17-OHCS determinations 
two days prior to, during, and one day after the 
oral administration of 500 mg. Su 4885 every 
four hours for six doses. Maximal rise in urinary 
17-OHCS excretion occurs the day following ad- 
ministration of Su 4885. No rise in 17-OHCS 
excretion is observed in patients with panhypo- 
pituitarism. Su 4885 as the bitartrate may be 
given intravenously over a four hour period in 
a dose of 30 mg. per kilogram of body weight, 
and a 24 hour urine collection made. Failure to 
increase 17-OHCS excretion on the day of the 
test reflects inadequate ACTH production. 

I compared the Su 4885 and pyrogen tests and 
found that both yielded similar results in pa- 
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tients with panhypopituitarism. However, a few 
patients with chromophobe adenomas which had 
been irradiated, acromegaly, and primary hypo- 
thyroidism had normal results of pyrogen tests 
and failed to respond to Su 4885. In patients with 
hypothyroidism, it was possible to obtain a nor- 
mal increase in urinary 17-OHCS excretion if 
the dosage of Su 4885 was increased and con- 
tinued for two days. It is possible that hypo- 
thalamic-pituitary-adrenal activation after pyro- 
gen stress is not the same as activation stimulated 
by reduced cortisol production. 


Classification of Adrenocortical 
Hyperfunction 


Cushing’s syndrome of cortisol excess—The 
diagnosis of Cushing’s syndrome due to either 
hyperplasia or tumor of the adrenal cortex can 
be confirmed only when urinary excretion of 17- 
OHCS is clearly elevated (more than 12 mg. in 
24 hours). Excretion of 17-KGS correspondingly 
reflects excessive production of cortisol. When 
virilization is prominent, as in the mixed pic- 
ture, 17-KS excretion will be elevated, but in 
pure Cushing’s syndrome, measurement of 17-KS 
excretion usually is not helpful. It is emphasized 
that 17-OHCS excretion may fluctuate consider- 
ably; thus, repeated urinary specimens should 
be examined if clinical findings warrant this 
attention.'* Frequently, in patients with the clini- 
cal manifestations of Cushing’s syndrome, uri- 
nary 17-OHCS excretion may just exceed the 
normal range. This dilemma is compounded if 
the precision of the method used for measuring 
17-OHCS excretion is not the best possible. 

Hyperresponsiveness to ACTH in terms of 
blood cortisol levels and urinary 17-OHCS ex- 
cretion is commonly but not invariably present. 
Furthermore, the hyperresponse to ACTH may 
be elicited in patients with tumors of the adrenal 
cortex, and it cannot be relied on to distinguish 
hyperplasia from tumor. Corroborative evidence 
may be obtained by the following procedures: 

Diurnal variation of cortisol levels—It has not 
been possible to demonstrate the normal diurnal 
rhythm of plasma cortisol concentrations in pa- 
tients with Cushing’s syndrome.'* Blood speci- 
mens should be obtained at 8 A.M. and 8 P.M. 
In healthy subjects and hospitalized patients with 
non-endocrine disease, the plasma’ cortisol level 
varies from 8 to 30 yg. per 100 ml. at 8 A.M: 
it regularly declines (usually more than 50 per 
cent) throughout the day, so that it may not be 

(Continued on page A-26) 
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Soma relieves stiffness 
—stops pain, too 


YOUR CONCERN: Rapid relief from pain for your 
patient. Get him back to his normal activity, fast! 


HOW SOMA HELPS: Soma provides direct pain re- 
lief while it relaxes muscle spasm. 


YOUR RESULTS: With pain relieved, stiffness gone, 
your patient is soon restored to full activity—often 
in days instead of weeks. 

Kestler reports in controlled study: Average time for re- 
storing patients to full activity: with Soma, 11.5 days; without 
Soma, 41 days. (J.A.M.A. Vol. 172, No. 18, April 30, 1960.) 

Soma is notably safe. Side effects are rare. Drow- 
siness may occur, but usually only in higher dosages. 
Soma is available in 350 mg. tablets. USUAL DOSAGE: 
1 TABLET Q.1.D. 


The muscle relaxant with an independent pain-relieving action 


(carisoprodol, Wallace) 


®° Wallace Laboratories, Cranbury, New Jersey 
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Diurnal cortisol levels 
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FIGURE 3. Plasma cortisol values at 8 A.M. and 8 P.M. in 
healthy subjects and in patients with Cushing’s syndrome. 


measurable from 8 P.M. to midnight. Patients 
with Cushing’s syndrome may have high-normal 
or elevated plasma cortisol values at 8 A.M., with 
very little, if any, reduction in the evening 
(figure 3). The importance of this phenomenon 
cannot be overemphasized, as it explains the 
appearance of florid Cushing’s syndrome in an 
individual whose total cortisol production is only 
moderately increased. 

Urinary free cortisol—Extraction of urine 
without prior hydrolysis, chromatography in a 
single solvent system (chloroform: formamide), 
and elution and quantitation of cortisol by the 
Porter-Silber reaction permit estimation of free 
cortisol in urine. Simple extraction and the 
Porter-Silber reaction should suffice, however. A 
24 hour urine collection should be made prior 
to and on the day of an eight hour infusion of 
25 units of ACTH in a liter of saline. Healthy 
subjects excrete less than 50 yg. of cortisol on 
the day of the ACTH infusion. Ross reported 
that patients with Cushing’s syndrome excreted 
more than 50 yg. of free cortisol on the control 
day and more than 300 yg. on the day of the 


ACTH infusion. The excretion of free cortisol 
in urine reflects the plasma level of cortisol. 
Demonstrating an absence of diurnal variation 
in plasma cortisol is simpler and no more equivo- 
cal than using ACTH stimulation tests. 

Pituitary-adrenal suppression tests—In sub- 
jects who do not have adrenal dysfunction, uri- 
nary 17-OHCS excretion may be suppressed to 
less than 2.0 mg. in 24 hours on the second day 
of oral administration of dexamethasone or 
fluoroprednisolone, synthetic cortisol analogues, 
in a dosage of 0.5 mg. every six hours for eight 
doses.’® Most patients with Cushing’s syndrome 
continue to excrete excessive amounts of 17- 
OHCS in urine while receiving this dosage of the 
potent cortisol analogues. We recently observed 
a patient with polyglandular adenomas and the 
features of Cushing’s syndrome in whom urinary 
17-OHCS excretion was reduced on this schedule. 
A dosage of 8.0 mg. or more per day of these 
potent cortisol analogues will suppress urinary 
17-OHCS output in patients with Cushing’s syn- 
drome due to bilateral adrenocortical hyper- 
plasia. This effect is not observed when the con- 
dition is due to tumor. 

In summary, when elevated amounts of 17- 
OHCS are excreted in the urine of a patient with 
the clinical manifestations of Cushing’s syndrome, 
the diagnosis is confirmed. It is generally agreed 
that no present test invariably differentiates be- 
tween hyperplasia and tumor, although suppres- 
sion tests are most often correct. 

Unfortunately, many patients who have Cush- 
ing’s syndrome must undergo surgical explora- 
tion of the adrenal glands, especially since defini- 
tive therapy (excision) can be accomplished at 
the same time. When hyperpigmentation is asso- 
ciated with the other features of Cushing’s syn- 
drome, an ACTH-producing pituitary tumor 
should be considered.'® 

Primary hyperaldosteronism—Congenital—In 
the few cases reported, congenital primary aldos- 
teronism has been recognized in the first two 
decades of life. Diagnostic criteria for congenital 
aldosteronism are essentially those of Conn’s 
syndrome. 

Conn’s syndrome—It is important that Conn’s 
syndrome due to adrenocortical adenoma or, 
rarely, carcinoma is distinguished from non- 
edematous forms of secondary hyperaldosteron- 
ism. It is unfortunate that measurements of 
aldosterone production will not reliably separate 
primary from secondary aldosteronism. After 

(Continued on page A-28) 
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MEAT is a 


high quality protein 


. . studies have supported the view that the calorie 
intake and ratio of carbohydrate to protein in the 
breakfast meal influence the post-prandial blood 
glucose curve, with the higher protein intakes being 
associated with lower peaks and slower return to 
fasting levels. (1, 2, 3) 


While the source of calories is not critical—an intake 
of 15 or more gm. of protein slows the blood sugar 
fall and may be associated with a sense of well-being 
lacking in low protein breakfasts. (4) 


1. Tuttle, Wilson, and Daum: J. Appl. Physiol., 1, 545, 1949 


f 2. Orent-Keiles, and Hallman: 
-ssieiotaeaiein Circ. No. 827, 1949, U.S. Dept. Agric., Washington, D.C. 


3. Coleman, Tuttle, and Daum: 
a / J. Am. Dietetic Assoc., 29, 239, 1953. 
j ; é 4. Maurice E. Shils—Mod. Nut. in Health & Disease, Ch. 37, 1960 
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potassium deficiency has been corrected, urinary 
tetrahydroaldosterone excretion is usually ele- 
vated in Conn’s syndrome. Nonedematous hyper- 
tensive patients often but not always excrete 
increased amounts of tetrahydroaldosterone in 
urine. Indirect assessment of the biologic effects 
of primary aldosterone excess often must be 
utilized in establishing the diagnosis. The dif- 
ferentiation of primary from secondary non- 
edematous hyperaldosteronism is exceedingly 
difficult, so the essential distinguishing clinical 
and chemical features of Conn’s syndrome will 
be reviewed here. 

Clinical manifestations of headache, polydipsia 
with nocturnal polyuria, episodic muscular weak- 
ness (periodic paralysis), muscular cramping 
(tetanic), hypertension, and postural hypoten- 
sion (when present) are strongly suggestive of 
Conn’s syndrome. Laboratory findings of hyper- 
natremia, a hypokalemic alkalosis, hyposthenuria 
unresponsive to antidiuretic hormone, and a neu- 
tral or alkaline urinary pH are confirmatory. 
The classic features of Conn’s syndrome’ are 
found in approximately one-fourth of the patients 
who prove subsequently to have excess secretion 
of aldosterone. 

Differential diagnosis of primary and second- 
ary hyperaldosteronism—The diagnostic criteria 
for the not-so-rare disorder of hyperaldosteron- 
ism (perhaps 200 cases have been recognized 
since 1955) are inadequate. When renal insuffi- 
ciency supervenes, due to the hypertension, bio- 
chemical findings are more difficult to interpret. 

Diagnostic signs which help to distinguish 
primary from secondary (nonedematous) hyper- 
aldosteronism are as follows: 

1. Dietary sodium restriction for not less than 
two weeks results in restoration of positive potas- 
sium balance in patients with Conn’s syndrome. 

2. Persistent hypernatremia (three determina- 
tions) usually excludes secondary hyperaldos- 
teronism, as hyponatremia is most often asso- 
ciated with secondary hyperaldosteronism. In 
Conn’s syndrome, hyponatremia may be observed 
if renal insufficiency is present. 

3. Spironolactone will correct abnormal elec- 
trolyte metabolism and reverse the clinical mani- 
festations of Conn’s syndrome if a high dosage 
is administered for a prolonged period, e.g., 800 
to 1000 mg. ALDACTONE® per day for a minimum 
of eight weeks. The aldosterone antagonists do 
not alter the blood pressure in hypertension as- 
sociated with secondary (nonedematous) hyper- 
aldosteronism. A significant rise in serum potas- 


Laboratory Notes 


sium is measurable within three days in primary 
aldosteronism.'* 

4. Inability to conserve potassium on a low 
potassium intake is a feature of Conn’s syndrome 
but also may be seen in primary renal disease. 

5. Preliminary repletion of potassium stores 
is essential in order to obtain valid studies of 
urinary aldosterone and tetrahydroaldosterone 
excretion. 

6. Increased plasma volume has been demon- 
strated in patients with Conn’s syndrome. The 
expanded extracellular fluid volume is not in- 
fluenced by administration of exogenous miner- 
alo-corticoid or saline infusions in patients with 
Conn’s syndrome, according to Biglieri and For- 
sham.'® Plasma volume is not expanded in non- 
edematous secondary aldosteronism. 

Virilism due to hypersecretion of adrenal an- 
drogen—Onset of virilism in the adult woman 
is indicative of an adrenocortical tumor when 
urinary 17-KS excretion is elevated. When 17- 
KS excretion exceeds 50 mg. in 24 hours, the 
presence of large amounts of dehydroepiandros- 
terone (DHEA) may be detected by a simple 
procedure, the Allen test.2° When positive results 
are obtained, the presence of adrenocortical car- 
cinoma is highly likely. 

Hyperplasia of the adrenal cortex which pro- 
duces virilism may manifest itself in the adult 
by simple postpuberal hirsutism with little true 
virilism. Urinary 17-KS excretion usually is only 
moderately elevated (18 to 30 mg. per 24 hours). 
Urinary pregnanetriol excretion may be elevated 
and 17-OHCS excretion may be low. The pres- 
ence of increased amounts of pregnanetriol in 
urine suggests a genetic disturbance in steroid 
hydroxylation (adrenogenital syndrome) which, 
if highly penetrant, manifests itself prenatally in 
producing female pseudohermaphroditism which 
is easily recognizable. A comparison of 17-OHCS 
and 17-KGS urinary excretions provides a rough 
screening procedure for elevated pregnanetriol 
excretion. The 17-OHCS excretion may be low 
or normal, while the 17-KGS excretion is ele- 
vated. (Pregnanetriol is included in the 17-KGS 
procedure.) Suppression of urinary 17-KS and 
17-KGS output by administration of 0.5 mg. 
dexamethasone every six hours helps to confirm 
the diagnosis of virilism-producing hyperplasia. 


Conclusions 


1. Primary adrenocortical insufficiency is 
proved if ACTH infusion fails to increase the 
(Continued on page A-30) 
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the nutritional 
approach to 
weight control 


DIETARY FOR WEIGHT CONTROL 


...Clinical evidence continues 
to provide reassuring answers 
to pertinent questions 


Metrecal has been used in a wide variety of 
medical disorders, including advanced stages 
of coronary and hypertensive heart disease, 
peptic ulcer, cirrhosis of the liver, diabetes mel- 
litus and patients with extensive rheumatoid 
arthritis on steroid therapy. “No serious com- 
plications were observed.”! 

Metrecal contains no drugs. It “frees the phy- 
sician and the patient from the undesirable 
crutch of the anorexigenic drugs, the metabolic 
stimulants, and the hydrophilic colloids.””! 


is Metrecal effective? 

In long-term Metrecal studies of 101 patients, 
“...the average weight loss was 6.2 pounds in 
the first week, 4.5 pounds in the second week, 
3.7 pounds in the third week and then 2.1 to 
3.5 pounds per week from the fourth through 
the sixteenth week.” 


In a 12-day study of Metrecal used as the sole 
source of calories, “the average weight loss for 
the 100 subjects was 6.5 pounds, or 3.9 per 
cent of the initial body weight.” 


Available in powder and liquid forms 
in a variety of flavors 


references: (1) Roberts, H. J.: Effective Long-Term 
Weight Reduction— Experiences with Metrecal, Am. J. 
Clin. Nutrition 8:817-832 (Nov.-Dec.) 1960. (2) Antos, 
R. J.: The Use of a New Dietary Product (Metrecal) for 
Weight Reduction, Southwestern Med. 40:695-697 ( Nov.) 
1959. (3) Tullis, I. F.; Allen, C. E., and Overman, R.R.: 
Simple Effective Weight Reduction: A Clinical Study, 
Scientific Exhibit, 6th Internat. Cong. Int. Med., Basel, 
Switzerland, Aug. 24-27, 1960. 41268 
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level of blood cortisol or excretion of urinary 
cortisol metabolites (17-OHCS and 17-KGS). 

2. Secondary adrenocortical insufficiency is 
demonstrated by the failure of injected bacterial 
pyrogen to increase blood cortisol levels in an 
individual responding normally to ACTH. Fail- 
ure of urinary 17-OHCS to increase after 750 
mg. of Su 4885 every four hours is also indica- 
tive of adrenocorticotropin deficiency. 

3. Cushing’s syndrome of cortisol excess is 
confirmed by (1) elevated urinary 17-OHCS 
excretion which may not be suppressed by oral 
administration of 0.5 mg. of the potent cortisol 
analogue dexamethasone every six hours, (2) 
absence of diurnal variation of cortisol concen- 
tration in plasma, and (3) elevation of urinary 
free cortisol excretion. 

4. In Cushing’s syndrome, suppression tests 
using dexamethasone or fluoroprednisolone indi- 
cate the presence of an autonomously functioning 
tumor when a dosage of 8 mg. per day fails to 
suppress 17-OHCS output. 

5. Conn’s syndrome of mineralo-corticoid ex- 
cess may be differentiated from secondary (non- 
edematous) hyperaldosteronism by (1) restora- 
tion of positive potassium balance by sodium 
restriction; (2) persistent hypernatremia; (3) 
the demonstration (in a patient with hypokalemic 
alkalosis and hypertension) of a rise in serum 
potassium (usually greater than 1.0 mEq. per 
liter per day) during administration of spirono- 
lactone (Aldactone) in dosages exceeding 1000 
mg. per day for three days (perhaps the simplest 
and most reliable screening procedure available) ; 
and (4) demonstration of an increased plasma 
volume (more than 20 per cent over normal). 

6. Virilism due to excessive adrenocortical 
androgen production is associated with elevated 
urinary 17-KS excretion. Elevations in excess 
of 50 mg. per day and detection of DHEA by 
the Allen test are strong evidence for the pres- 
ence of an adrenocortical carcinoma. Low or 
normal amounts of 17-OHCS in the presence of 
raised levels of 17-KGS most probably are due 
to elevated excretion of pregnanetriol and are 
presumptive evidence of an inborn error of corti- 
sol biosynthesis, the adrenogenital syndrome. 
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What’s happening in Medicine 


POSTGRADUATE MEDICINE’S REPORT of late news of interest to practicing physicians 


ATARAXICS AND DISCHARGE KATES 


American Psychiatric Association, Chicago: 

® Long-term results with ataractic drugs and milieu therapy in patients at 
the Veterans Administration Hospital, Northport, N. Y., show that the present 
discharge rate differs little from that in mental hospitals in the past. While 
ataractic drugs undeniably have greatly improved the hospital atmosphere by 
quieting the patients and may have caused individual patients to “feel better,” 
it is clear that additional therapeutic devices are required if the permanent 
discharge rate from large mental institutions is to be materially increased.—Dr. 
Henry Tanner. Northport, N. Y. 

@ Suicide attempts are not rare in childhood and adolescence. In a survey 
during 1960 at the Bellevue Psychiatric Hospital Unit of Bellevue Hospital 
Center, New York, 106 of 900 consecutive patients less than 17 years old were 
admitted for suicide attempts. Twenty-one patients were less than 12 years old. 
Behavior and character disorders, depressive reactions and adjustment reactions 
were diagnosed in the majority of patients. Outstanding dynamic factors were 
(1) anger at another person, internalized in the form of guilt and depression; 
(2) a desire to call attention to the patient’s problems; and (3) reaction to 4 
feelings of inner disintegration or response to a hallucinatory command.—Dr. 
James M. Toolan, New York. 


PREVENTING ADAMS-STOKES SEIZURES 


American College of Physicians, Miami Beach: 

@ Patients with malfunctioning conductive tissue have no safety margin: 
thus a temporary slight worsening of conduction will produce a period of asystole 
with loss of consciousness. Chlorothiazide changes the ratio of extracellular to 
intracellular potassium in the conductive tissue only about 15 to 20 per cent, 
but this is enough to improve conduction, increase the safety margin, and prevent 
seizures. Seven patients with a long history of Adams-Stokes seizures were 
given sufficient chlorothiazide to lower the plasma potassium 0.6 to 1.1 mEq. per 
liter. The lessened incidence of seizures was not accompanied by any change 
in plasma pH even though the plasma bicarbonate rose slightly in some cases. 
Dr. Louis Tobian, University of Minnesota Medical School, Minneapolis. 

@ A six year follow-up of the Framingham study showed that elevation of 
serum cholesterol levels (245 mg. per cent or more) was associated with more 
than a threefold increase in cardiovascular risk in men aged 40 to 59 but con- 
tributed only slightly to increased risk among women.—Dr. W. B. Kannel, 
Framingham, Mass. 
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What's Happening in Medicine 


HORMONES IN AGING 


American Geriatrics Society, New York: 

@ The postmenopausal state is a unique example of hormonal deficiency 
resulting from the aging process. In the past, endocrinologists have dismissed 
the sharp decline in estrogen production during menopause as being of little 
consequence to the body as a whole. Whereas emphasis once was placed on the 
psychologic adjustment to the transitional phase, the question now being raised 
is whether continuing estrogen therapy after the menopause might be routinely 
indicated. Such treatment might help inhibit osteoporosis and atherosclerosis. 
Similarly, the administration of male hormones to elderly men for short periods 
may increase nitrogen retention and possibly improve muscle function, but it 
would seem to have little over-all rejuvenating effect——Dr. Reginald A. Shipley, 
Western Reserve University School of Medicine, Cleveland. 

@ In later life, the will to live and adapt to stressful life situations is often 
undermined by a little-recognized phenomenon which may be called “the prepara- 
tion for death.” This phenomenon is characterized by a gradual withdrawal 
of the organism from participation in the ongoing life processes. There is a 
withdrawal of emotional investment in meaningful objects, both animate and 
inanimate, and a loss of interest in and disengagement from life, as if the organism 
were preparing for final isolation and death. To counter these phenomena, there 
are life-giving, health-sustaining motivations which must be practiced and con- 
tinually enhanced throughout life. These are (1) maintenance of the best 
possible physical health: (2) a wide variety of gratification sources, including 
regular work, creative channels and social responsibilities; (3) recognition of 
self-limitations and potentialities: and (4) adaptability to stressful situations.— 
Dr. Jack Weinberg, University of Illinois College of Medicine, Chicago. 

PosTPARTUM PSYCHOSES 
International College of Surgeons, North American Federation, Chicago: 

@ The physician attending a pregnant woman is in a strategic position to 
function as the ideal mental hygienist of childbirth. Without being a psychiatrist. 
he can greatly contribute to the emotional well-being of the mother through 
encouragement and reassurance. All pregnant women should be allowed to 
express their fears, anxieties and sources of apprehension. Group discussions 
in antenatal clinics may be an effective method. The greatest immediate danger 
in all postpartum psychoses is suicide or infanticide, or both. Hospitalization is 
imperative and psychotherapeutic drugs, either ataraxics or antidepressants, 
may be necessary. Electroshock therapy may be used with impunity, both during 
pregnancy and after delivery.—Drs. Alfred Wiener and Richard M. Steinhilber, 
Mayo Clinic and Mayo Foundation. Rochester, Minn. 

®@ Excessive tissue trauma frequently causes contracture of the bladder 
after prostatectomy. Paradoxical though it may seem, the more proficient the 
resection, the higher is the incidence of contracture and diaphragm formation 
at the bladder neck. Every care must be taken to work distally, no matter how 
dangerous surgery in the area of the verumontanum is thought to be.—Dr. John 
C. Campbell, Mayo Clinic, Rochester, Minn. 


CEREBRAL TUMORS SCANNED 


American Radium Society, Colorado Springs: 

@ In 344 patients, brain tumors were localized with 85 per cent accuracy 
by scintillation scanning. The test was 94 per cent accurate in screening normal 
subjects. In only two patients were results falsely reported as positive.—Dr. 
Edward B. Schlesinger, Columbia-Presbyterian Medical Center, New York. 
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Man does not live by bread alone. 


If he did, medicine would be purely a science, 
concerned only with ‘‘bread to nourish the body.” 


Thoughtful physicians have long recognized the 
equal essentiality of ‘‘hyacinths to feed the soul.” 
This is the art of medicine. 


If yours is a typical practice, many of the patients 
who come to you have no demonstrable somatic 
pathology. Yet their symptoms often are myriad: 
low back pain, recurrent headaches, insomnia, 
anorexia, chronic fatigue, apathy, inability to 
concentrate, “blues.” 


Most of these patients are not candidates for 
psychiatry, and certainly not for tranquilizers or 
sedatives. They are candidates for the simple 
psychomotor effect of Monase. ‘Tests in more than 
2,000 such patients justify the expectation that 
Monase will enable many of these patients to sleep 
better, eat better, and feel better. 


For the 4 out of 10 patients with 
no demonstrable pathology,t 
consider 


*TRADEMARK, REG. U.S. PAT. OFF. 
fESTIMATED AVERAGE IN GENERAL PRACTICE 
COPYRIGHT, 1961, THE UPJOHN COMPANY 


Description: Monase is etryptamine acetate, 
a unique non-hydrazine compound, devel- 
oped in the Upjohn Research Laboratories. 
Indications: Various depression states: 
manic-depressive reaction, depressed type; 
involutional psychotic reactions with de- 
pressed features; psychotic depressed reac- 
tions; psychoneurotic depressive reactions; 
psychiatric disorders with prominent de- 
pressive symptoms or features; transient 
situational personality disorders with path- 
ological depressive features. 

Dosage: 30 mg. daily in divided doses. Initial 
benefit may be observed within 2-3 days, but 
maximum results may not be apparent until 
after 2 or more weeks. Adjustment of dose to 
individual response should be effected in 
increments or decrements of 15 mg. daily at 
weekly intervals. The daily maintenance 
dose ranges between 15 and 45 mg. In 
schizophrenics, 30 mg. daily may be useful 
as an adjunct in activating these patients or 
brightening their mood. 

Contraindications and Precautions: There 
are no known absolute contraindications to 
Monase therapy. However, the drug should 
be used with caution in schizoid or schizo- 
phrenic patients, paranoids, and in patients 
with intense anxiety, as it may contribute to 
the activation of a latent or incipient psycho- 
tic process. Patients with suicidal tendencies 
should be kept under careful observation 
during Monase therapy until such time as 
the self-destructive tendencies are brought 
under control. 

Patients who are on concomitant antihyper- 
tensive therapy should be watched carefully 
for possible potentiation of hypotensive ef- 
fects. Added caution should be employed in 
patients with cardiovascular disease in view 
of the occasional occurrence of postural 
hypotension, and the possibility of increased 
activity as a result of a feeling of increased 
well being. 

Despite the fact that liver damage or blood 
dyscrasias have not been reported in pa- 
tients receiving Monase, as is the case with 
any new drug, patients should be carefully 
observed for the development of these com- 
plications. Monase should probably not be 
used in patients witha history of liver disease 
or abnormal liver function tests. Also the 
usual precautions should be employed in 
patients with impaired renal function, since 
it is possible that cumulative effects may 
occur in such patients. . 
Monase should be employed with caution in 
patients with epilepsy since the possibility 
exists that the epileptic state may be aggra- 
vated. Also because of its autonomic effects, 
therapy with Monase may aggravate glau- 
coma or may produce urinary retention. 
Monase must not be administered concomi- 
tantly with imipramine. In patients receiving 
Monase caution should be employed in ad- 
ministering the following agents or related 
compounds in view of possible lowering of 
the margin of safety: meperidine, local anes- 
thetics (procaine, cocaine, etc.), phenyl- 
ephrine, amphetamine, alcohol, ether, bar- 
biturates or histamine. 


Toxicity and Side Effects: The side effects 
observed in patients on Monase therapy in 
general have been mild and easily managed 
by symptomatic therapy or dose reduction. 
If such side effects persist of are severe, the 
drug should be discontinued. Alterations in 
blood pressure, usually in the form of pos- 
tural hypotension, or more rarely, an eleva- 
tion of blood pressure have been reported. 
Other side effects include allergic skin reac- 
tions and drug fever and those that appear 
to be dose related since they are more likely 
to occur when the daily dose exceeds 60 mg. 
These are nausea and gastrointestinal up- 
set, headache, vertigo, palpitation, dryness 
of the mouth, blurred vision, over-stimula- 
tion of the central nervous system, restless- 
ness, insomnia, paradoxical somnolence and 
fatigue, muscle weakness, edema, and 
sweating. Following sudden withdrawal of 
medication in patients receiving high doses 
for a prolonged period. There may occur a 
“rebound” withdrawal effect which is char- 
acterized by headache, central nervous sys- 
tem hyperstimulation and occasionally 
hallucinations. 


Supplied: Monase, compressed tablets, 15 
mg. in bottles of 100, 
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Blunt Violence 


FRANCIS J. HATCH+ 


|ROPEMSIC 
Mechicime 


OLIVER C. SCHROEDER, JR.* 


St. Vincent's Hospital, Santa Fe, New Mexico 


Editorial Comment 


Cause of injury or death is a major medico- 
legal problem. Liability in law is based on such 
a causal relation. A traumatic blow to a person, 
if undiscovered by medicine, will be ignored by 
the law. Civil and criminal litigation will then 
suffer from the lack of accurate, truthful facts. 
Dr. Hatch has illuminated the medicolegal dan- 
gers inherent in blunt violence to the human 


body.—Oliver C. Schroeder, Jr. 


AXN elderly shopkeeper, counting the day’s re- 
ceipts, is struck down from behind by a ham- 
mer in the hands of an assailant intent on 
robbery. The soft tissues of the shopkeeper’s 
scalp muffle the sound of breaking bone frag- 
ments being driven into brain by the vigorous 
hammer blows. Next door a carpenter is driv- 
ing nails into planks with equally vigorous 
blows, and a house is being built. 

While a wide moral and legal chasm sepa- 
*Director, Law-Medicine Center, and Professor of Law, Western Re- 
serve University, Cleveland, Ohio. 


tPathologist, St. Vincent’s Hospital, Santa Fe, New Mexico. 


rates the robber and 
the carpenter, their acts 
are fundamentally simi- 
lar—only the results 
differ. Each man has 
received energy (the 
ability to do work) 
from the food he has 
eaten. As he raises his 
arm he transfers part 
FRANCIS J. HATCH of that energy to the 
hammer in his hand. 

The higher he raises the hammer, the more 
energy is transferred. At the apex of its swing 
the hammer pauses. Because of its position it 
can now do work itself. If it were allowed to 
fall, it might produce a bump on a person’s 
head or drive a small tack into wood. However. 
each man knows that if he directs the hammer 
and accelerates it (transfers additional ener- 
gy), he can make it work more efficiently and 
the job will be done sooner. At the end of its 
downward course, the hammer is stopped al- 
most instantly by the resistance (inertia) of 


(Continued on page A-44) 
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it takes so little MO RE to control it... 


the simple addition of ATARAX to your classic anti- 
asthmatic therapy increases therapeutic success even in 
difficult patients Each MARAX tablet contains: ATARAX® (hydroxyzine HCl) 10 mg.—an 


antihistaminic tranquilizer beneficial in bronchial asthma and allergy." 
Ephedrine sulfate 25 mg.—to reduce congestion. Theophylline 130 mg. 
— for bronchospasmolysis. 


“Superiority of [MARAX] seems attributable to the inclusion in it of hydroxyzine in place of the conventional 
barbiturates.”2 In a series of patients generally refractory to the usual antiasthmatics, and who required 
steroids in order to obtain temporary relief, 70% showed good to excellent symptomatic relief with MARAX. 
Patients “...slept more comfortably and breathed more easily. The characteristic asthma wheeze was either 
markedly reduced or entirely relieved.”3 


If your asthma patients do not respond to standard therapy, they may need the “little MORE” that 
MARAX offers. 


Usual adult dosage: One tablet 2 
to 4 times daily. Full prescription 
Information on request. Supplied: 
Bottles of 100 light blue, scored 
tablets. Prescription only. 

References: 1. Santos, |. M. H., and 
Unger, L.: Ann. Allergy 18:172 (Feb.) 
1960. 2. Chariton, J. D.: Ann. Al- 


lergy, In press. 3. Shaftel, H. E.; 
Clin. Med. 7:1841 (Sept,) 1960. 


New York 17, N. Y. 
Division, Chas. Pfizer & Co., Inc. 
Science for the World’s Well-Being® 
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Forensic Medicine 


the target and, in a fraction of a second, the 
accumulated energy is transferred to the sta- 
tionary object through an area of less than one 
square inch. That portion of the skull under- 
neath the hammer is set into motion in the 
same direction. This change from rest to mo- 
tion takes place so rapidly that the rest of the 
skull tends to remain behind. Therefore a 
fragment of bone is broken off and driven into 
the victim’s brain. In the same manner the 
building remains stationary while the nail is 
driven forward into the wood. 

The principles embodied in these illustra- 
tions were stated many years ago by Sir Isaac 
Newton when he said, “Every body continues 
in a state of rest or uniform motion in a 
straight line except insofar as it may be com- 
pelled to change that state by the action of 
some outside force,” and, “Change of motion 
is proportional to force applied.” 

Here is equality with a vengeance. All liv- 
ing organisms and inanimate objects are sub- 
ject to these laws, and neither one’s position 
on the evolutionary scale nor on the stock ex- 
change will modify their enforcement. 

Injury by blunt violence is produced by 
relatively broad, flat surfaces, the damage be- 
ing caused by jarring, crushing or tearing. 
Representative agents would include fists, feet, 
clubs, hammers, saps and automobiles, as well 
as the pavement, curbing, or bar rail on which 
the victim may land. 

In the urban, metropolitan area of greater 
Cleveland, one in every 50 deaths is the result 
of blunt violence. In this category would be 
included all traffic accidents, injury by flying 
objects, falls, suicidal jumps and dives, and 
homicidal assaults with blunt weapons. 

Injury by blunt violence produces charac- 
teristic marks on the surface of the body. 
These may be contusions, abrasions or lacera- 
tions, or combinations of these within the sin- 
gle area of injury. Contusions (bruises) are 
caused by blows which rupture the small blood 
vessels within the skin. Bleeding into the tis- 
sues occurs, resulting in a bluish-black patch 
of discoloration. With the passage of time, the 
broken vessels heal and the extravasated blood 
is removed; the patch of discoloration be- 
comes paler and is replaced by a yellowish- 
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brown and reddish-brown mottling. While this 
color change is no more pleasing to the eye, 
it does indicate that several days have elapsed 
since the injury. 

Abrasions are produced by a forcefully ap. 
plied object moving across the skin and scrap- 
ing away some of the superficial skin layers. 
Scratches are linear abrasions. Lacerations 
are splits or tears in tissue. A laceration may 
be differentiated from a cut by its abraded or 
bruised margins. A heavy blow which stretches 
the skin excessively or a blow to skin stretched 
over a bony prominence may result in tearing. 
Blunt violence may leave little or no evidence 
of external injury while causing severe, often 
fatal damage to vital organs (figure 1). Cloth- 
ing may protect the skin while the organs are 
being crushed. Almost any hoodlum knows 
that a man can be beaten to death with a sock 
containing a bar of laundry soap without leav- 
ing a mark on the victim’s body. How many 
persons have been treated for lacerations of 
face and scalp while they bled to death from a 
torn spleen or liver reposing beneath the sur- 
face of an unmarked belly? Here lies a real 
danger to the medical practitioner seeking to 
treat his injured patient. 


Injuries to Head and Spinal Cord 


In reviewing any series of autopsies done 
on persons who have died as the result of blunt 
injury, it becomes evident that the head is a 
particularly vulnerable target. The brain is a 
mass of soft tissue of approximately the con- 
sistency of a ripe banana. The skull, which 
encases it, is composed of brittle bony plates 
which form sharp splinters when broken. The 
floor of this case, on which the brain rests, has 
several sharp bony ridges and spines. In ad- 
dition, the brain is enclosed by a tough mem- 
brane, the edges of which are closely approxi- 
mated to vital areas. Large, thin-walled blood 
vessels course over the surface of and through 
the brain. The only opening of any significant 
size is in the back portion of the base. This 
is the foramen magnum (big hole) which is 
less than 114 in. in maximum diameter. The 
spinal cord passes through this orifice into the 
spinal canal. These structural features are im- 

(Continued on page A-46) 
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to combat the three-pronged assault of urinary tract 
infections — bacteriuria — tissue infection— discomfort 


COSA-TERRAMYCIN® — SULFONAMIDE — ANALGESIC 


Only uROBIOTIC contains: OXYTETRACYCLINE 
(with glucosamine for enhanced absorption) 
— notable for its wide tissue distribution, high 
urinary concentration, excellent toleration and 
proven antibiotic effectiveness against even so 
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tically before and after genitourinary or pelvic surgery, 
following instrumentation procedures, during the use of 
retention catheters, and in patients with conditions such 
as cord bladder or cystocele. 
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FAMETHIZOLE — an unusually soluble, highly 
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PYRIDINE — for effective local analgesia. 


CONTRAINDICATIONS: Urobiotic may be contraindicated 
in patients with chronic glomerulonephritis, hepatitis, 
hepatic failure, uremia, and obstructive lesions of the 
urinary tract, and should not be used in patients sensitive 
to any of its components. 


PRECAUTIONS: The use of broad-spectrum antibiotics may, 
in rare cases, result in an overgrowth of nonsusceptible 
organisms, such as monilia or staphylococci. Should such 
superinfection occur, therapy with Urobiotic should be 
discontinued and specific therapy instituted as shown by 
susceptibility testing. The use of sulfonamides may cause 
renal crystalluria or skin rash, as well as other toxic 
or sensitivity reactions. If any of these occur, discon- 
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bacteriologic cure is effected in acute urinary tract More detailed professional information 
infections. Pfizer available on request. 


PFIZER LABORATORIES Division, Chas. Pfizer & Co., Inc. Brooklyn 6, New York Science for the world’s well-being® 


| 
q 
y 
a 
e 
it 
a 
a 
th 
es 
1e 
as 
d- 
od 
oh 
nt 
lis 
is 
3 
he 
NE 


Forensic Medicine 


FIGURE 1. This infant was found dead and was brought to the coroner’s office with a history of several falls. 


a. Note that only a small bruise is visible on the left side of the forehead. However, deflection of the scalp (b) re- 
vealed a massive hemorrhage into the underlying tissues and several fractures of the skull. Subsequent examination 
also disclosed extensive brain damage—a vivid demonstration that there need be little or no evidence of injury on the 
surface of the body associated with fatal damage to underlying structures. 


portant when considering a head injury. 

Lacerations of the scalp result in spectacu- 
lar bleeding. However, as long as the bleeding 
is controlled, its chief importance is as an in- 
dication that more serious damage may have 
been done to underlying structures. Fatal head 
injuries often occur with no external marks. 
in fact, the victim does not even have to be 
hit on the head. Skull fractures and brain 
damage can result from the force transmitted 
to the base of the skull by a blow on the jaw 
or a fall in which the victim lands on his but- 
tocks or heels. 

Persons with fractured skulls sometimes 
bleed from their ears, but often do not. If the 
victim has been struck hard enough to frac- 
ture his skull, it is probable that damage has 
also been done to the brain and its blood ves- 
sels. Bleeding inside the skull is extremely 
serious. An expanding pool of blood within 
the cranial vault cannot escape—and neither 
can the brain. As the pressure increases the 
brain is compressed toward the foramen mag- 
num. The medulla oblongata of the brain is 
pushed into this opening, which is too small 
to receive it. Since the areas controlling heart- 


beat and respiration are in the medulla, the 
victim will soon die if he does not receive 
prompt medical attention. Often this intra- 
cranial bleeding is slow, and neither the vic- 
tim nor those who examine him may suspect 
that he has been seriously injured. Hours 
later, after the incident has been forgotten, 
the slowly accumulating pool of blood will be- 
gin to exert sufficient pressure, and the victim 
will become drowsy, unconscious and finally 
will die. If the original incident was not wit- 
nessed and there are no external injuries, the 
injured person may be written off as having 
died during his sleep as the result of a heart 
attack. 

The brain may be damaged by impacts 
which do not cause fracture of the skull or 
bleeding. Blows to the head are transmitted 
as shock waves through the bone, through the 
fluid which cushions the brain, and through 
the brain tissue. The brain will be bruised on 
the side receiving the injury, and frequently 
there will be even more bruising on the op- 
posite side. While the mechanism of this con- 
trecoup type of injury is not certain, it is pos- 
sible that the skull and its contents behave in a 
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fashion similar to a lens, focusing the waves 
from the original shock and its reverberations 
to produce a second point of maximum dis- 
turbance on the opposite side of the brain. 
Lesser shocks may render a person temporarily 
confused or unconscious without causing any 
visible damage to the brain. But some per- 
manent injury is probably done, since the re- 
sult of multiple blows of this type is the all- 
too-familiar tragic figure who comes bobbing 
and weaving out of his corner when the door- 
bell rings. 

Blows to the head may move the brain and 
its covering with respect to each other, caus- 
ing the sharp margins of the protecting mem- 
branes to slice into or bruise the adjacent 
brain tissue. A heavy impact may move the 
skull off its attachment to the spine, tearing 
apart the spinal cord and brain. Crushing in- 
juries may result in the type of horror referred 
to as the “toothpaste phenomenon” in which 
the brain is squirted from its case. 

The brain and spinal cord are two parts of 
a single unit. The spinal cord lies within a 
bony canal formed by the vertebral column 
or spine. The spine consists of a flexible col- 
umn of 33 stacked vertebrae bonded together 
by cartilage and muscle. A violent impact 
may break the spine or move one or more of 
these vertebrae with respect to the others. De- 
pending on the amount of movement, the spi- 
nal cord may be compressed, bruised, lacerated 
or torn apart. Rough handling of the victim 
by inexperienced persons may cause perma- 
nent damage in cases where the injury was 
originally slight. 

The important features of any injury to the 
spine are the site and amount of damage to 
the spinal cord. A broken back or dislocated 
vertebra can be repaired and will heal rapidly, 
but a torn spinal cord will result in a perma- 
nent defect. If the site of injury is high in the 
neck there is complete paralysis of all limbs; 
if the victim survives, he will spend the rest 
of his life in a respirator. He will have no con- 
trol over urination or bowel movement and his 
sexual functions will be destroyed. If the dam- 
age is at a lower level there are fewer deficien- 
cies. Often, an individual who appears to be 
hopelessly paralyzed will regain all or part 
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of his functions as the swelling in the area of 
injury decreases. In such cases, the nerve 
fibers have been compressed but not perma- 
nently damaged, and there is return to nor- 
mal function when the pressure is relieved. 


Injuries to the Neck and Chest 


Blunt violence to the neck may crush the 
larynx or trachea or may cause hemorrhages 
and swelling of the soft tissues in the throat. 
Following the injury there may be rapid or 
gradual obstruction of the airway and strangu- 
lation. A sharp blow to the side of the neck, 
beneath the jaw, may cause unconsciousness 
or death, since violent stimulation of nerve 
endings in this area will slow or even stop the 
heart. 

The chest is a bony cage consisting of 24 
ribs. Twenty-two of these are attached to the 
spine in back and to the breastbone (sternum) 
in front. The last two (floating ribs) are at- 
tached only to the spine, the front ends lying 
free. Within the chest cavity the heart and 
each lung are isolated, each being completely 
encased in a fibrous sac. The central partition 
(mediastinum) separates the right and left 
sides. The trachea, esophagus and large blood 
vessels to and from the heart are within this 
partition. 

Blunt impacts to the chest may crush the 
heart between the breastbone and spine (fig- 
ure 2). A lesser impact may cause a tear in 
the surface of the heart. As the enclosing peri- 
cardial sac becomes filled with blood there is 
increased pressure on the heart (cardiac tam- 
ponade) until it can no longer beat, and the 
victim dies. Impacts may also produce sudden 
traction with tearing of the large blood ves- 
sels within the mediastinum. In such cases a 
person will hemorrhage into his chest cavity 
and die within a few minutes. Sudden com- 
pression of the lungs may cause them to burst. 
All of these things can occur without any evi- 
dence of injury on the surface of the body and 
without any fractures. If ribs are broken, the 
jagged ends may tear into the heart or lungs. 
If the chest wall is perforated, providing free 
communication with the outside, the lung on 
that side will collapse. In such cases the vic- 

(Continued on page A-49) 
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tim may die quickly, in shock, or may survive 
long enough to asphyxiate slowly. 


Injuries to Abdominal Organs 


Unprotected as they are, the abdominal or- 
gans are often injured by blunt violence. The 
liver and spleen are the most frequent sites of 
injury. Both are soft, structurally weak or- 
gans covered by thin fibrous capsules and 
traversed by large thin-walled blood vessels. 
Sudden compression, twisting or jarring, often 
not severe enough to cause damage elsewhere, 
may cause lacerations of these organs followed 
by rapidly fatal intraabdominal hemorrhage. 

The stomach and intestines are thin-walled 
and soft, but owing to their extreme mobility, 
they are not as frequently damaged. However, 
anyone who has ever dropped a paper bag 
filled with water on a sidewalk can visualize 
the effect of a sudden impact on a fluid-filled 
stomach or urinary bladder. Physicians in 
Napoleon’s army noted the high incidence of 
bladder rupture associated with blast injuries. 
Oddly enough this was seen only among veter- 
an soldiers. The problem was resolved with 
the realization that, characteristic of soldiers 
in any army, the new recruits went into battle 
with empty bowels and bladder. 

Bursting organs, ruptured blood vessels, and 
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FIGURE 2. Lacerations of the heart and 
aorta resulting from the impact of a car’s 
steering post against the chest, crushing 
the heart between the breastbone and 
spine. The victim was driving a car which 
struck a concrete abutment. 


jagged fragments of broken bones tearing 
through tissues inevitably result in massive 
bleeding. If a person loses 30 per cent of his 
blood volume by sudden hemorrhage he will 
die. Loss of a similar volume by slow bleed- 
ing over a week would not cause severe dis- 
tress, as the body would have time to react 
and would compensate for the loss by produc- 
ing greater numbers of blood cells and retain- 
ing a proportion of the fluids which are nor- 
mally excreted. 

Frequently the substance of the liver or 
spleen may be torn while its capsule remains 
intact. Following the injury bleeding will oc- 
cur within the organ, gradually increasing its 
volume, until the stretch limits of the capsule 
are exceeded. The capsule tears and a rapid 
fatal hemorrhage may follow. A similar situa- 
tion may result from a nonperforating lacera- 
tion of a blood vessel, subsequent perforation 
being caused by pressure of the blood stream 
against this weak point in the vessel wall. Such 
delayed hemorrhages may occur hours or even 
days after the original injury. 


Mechanism of Injury 


The human body is a self-regulating mecha- 
nism. As in any self-regulating machine, con- 
(Continued on page A-51) 
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Albamycin is not a broad-spectrum anti- 
biotic, recommended for routine infec- 
tions. It is specific for staphylococci 
(including resistant strains), and its use 
alone should (with the exceptions listed 
below) be limited to those cases in which 
staph is known or strongly suspected to 
be the causative organism. 


Indications — Albamycin is indicated in the treatment of staphy- 
lococcic infections, particularly in patients sensitive to other 
antibiotics or in the infections in which the organism is resistant 
to other antibiotics and sensitive to Albamycin, and in urinary 
tract infections due to microorganisms resistant to other com- 
monly employed antibacterial agents but sensitive to Albamycin 
—notably certain strains of Proteus. 

Administration and Dosage —Capsules and Syrup: The recom- 
mended dosage in adults is 500 mg. every twelve hours or 250 
mg. every six hours, continued for at least forty-eight hours after 
the temperature has returned to normal and all evidence of in- 
fection has disappeared. In severe or unusually resistant infec- 
tions, 0.5 Gm. every six hours or 1 Gm. every twelve hours may 
be employed. The dose for children is 15 mg. per kilogram of 
body weight per day for moderately acute infections; this may 
be increased to 30 to 45 mg. per kilogram of body weight per day 
for severe infections. These doses may be administered on sched- 
ules similar to those for adults. 

Parenteral: Intramuscularly—5 cc. of Albamycin solution may be 
used directly by slow injection deep into the gluteal muscle. 
Intravenously — it is recommended that 5 cc. of Albamycin solu- 
tion be diluted further with 250 to 1000 cc. of sterile injection 
solution of sodium chloride, Darrow’s solution, or Ringer’s solu- 
tion and administered by intravenous infusion, or by diluting to 
a suitable quantity and administered by continuous drip infusion. 
Do not use with dextrose solution. When it is necessary to use a 
smaller volume intravenously, 5 cc. of Albamycin solution may 
be diluted to a minimum of 30 cc. with one of the above diluents 
and administered slowly over a period of five to ten minutes to 
avoid irritation of the vascular endothelium. The dosage for 
adults is 500 mg. Albamycin administered either intramuscularly 


or intravenously every twelve hours. For children with moderately 
acute infections, the dosage is 15 mg. per kilogram of body 
weight per day. The daily dosage should be administered in two 
divided doses at intervals of twelve hours. As soon as the 
patient’s condition permits, parenteral Albamycin should be re- 
placed with oral Albamycin therapy. 

Side Effects —Albamycin is a substance of low toxicity but is 
capable of inducing urticaria and maculopapular dermatitis. Leu- 
kopenia, which was rapidly reversible, has been reported in 
approximately 1% of cases. All of these side effects disappear 
rapidly upon discontinuance of the drug. In a certain few patients, 
a yellow pigment has been found in the plasma. This pigment is 
a metabolic by-product of the drug which, however, may inter- 
fere with determination of bilirubin and icteric index. Its pres- 
ence is not associated with abnormal liver function tests or liver 
enlargement. 

Available — Albamycin, 500 mg., sterile, Mix-O-Vial.¢ Each Mix- 
0-Vial contains: 500 mg. Novobiocin (as novobiocin sodium), also 
175 mg. Nicotinamide; 0.47 cc. N,N-Dimethylacetamide; 42.3 mg. 
Benzyl alcohol; 4.23 cc. water for injection. Albamycin Capsules. 
Each capsule contains: 250 mg. Novobiocin (as novobiocin so- 
dium). Albamycin Syrup. 125 mg. per 5 cc. Each 5 cc. (one tea- 
spoonful) contains: 125 mg. Novobiocin (as novobiocin calcium). 
Preserved with methylparaben, 0.075%, and propylparaben, 0.025%. 
*Trademark, Reg. U. S. Pat. Off.— The Upjohn brand of crystal- 
line novobiocin sodium. ¢Trademark, Reg. U. S. Pat. Off. 


The Upjohn Compan 
Kalamazoo, Michigan 75th year 
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trol is exercised by feedback; that is, part of 
the output is returned to and regulates the 
input. In the arterial walls there are nerve 
endings which are sensitive to pressure. If the 
blood pressure rises, this information is con- 
veyed to the brain and modifies the activity of 
the control center, resulting in outgoing nerve 
impulses that slow the heart and dilate the 
hlood vessels. If the blood pressure drops, sig- 
nals from the feedback system cause an in- 
crease in the heart rate and constriction of the 
hlood vessels. 

Abnormalities in blood pressure are caused 
by defects in the heart and blood vessels or 
by strong signals from other parts of the nerv- 
ous system which override the control center. 
Thus the nervous impulses resulting from an 
ice-water enema, a kick in the testicles, or bad 
news from home may cause a sudden drop in 
blood pressure and fainting. This is primary 
shock. If sudden massive hemorrhage occurs, 
the feedback system will transmit the fall in 
blood pressure, and the nervous system, heart 
and blood vessels will respond. If too much 
blood has been lost, the blood pressure will 
remain low, and the victim will remain un- 
conscious or will die. Therefore, primary shock 
is the rapid onset of an inadequate circulation 
caused by sudden loss of a large amount of 
blood, by a defect in the circulatory system 
(e.g., heart attack), or by the loss of the usual 
neural control of the heart and blood vessels. 
If these conditions are not corrected, all of 
the tissues of the body are affected. They re- 
ceive an inadequate supply of food and oxy- 
gen, and they are poisoned by the accumula- 
tion of their own waste products. The tissues 
forming the walls of the small blood vessels 
are affected and are no longer able to contract. 
Fluid from the blood leaks through the vessel 
walls into the surrounding tissues, and the 
heart is faced with the impossible task of rais- 
ing the blood pressure to normal limits by 
pumping a decreasing volume of blood through 
an increasing space resulting from dilated 
blood vessels. This is irreversible shock, and 
the patient will die in spite of any treatment. 

Death may be caused by interference with 
the exchange of oxygen and carbon dioxide 
between the tissues of the body and the out- 
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side atmosphere. The term asphyxia is usually 
used with reference to interference by obstruc- 
tion of the air passages. Obstruction may be 
caused by a crushed windpipe or an inhaled 
pork chop. The air passages may become filled 
with blood, or the injured person may vomit 
and then inhale his own vomitus. A crushed 
chest may prevent normal expansion and con- 
traction of the lungs. 

A broken skin surface provides an easy 
route for invasion by harmful bacteria. Many 
persons have died of infections which devel- 
oped in small superficial scratches. In the 
event of serious injury, the body’s resistance 
to infection is lowered, and the site of abra- 
sion and laceration is potentially far more 
dangerous than in a person who is otherwise 
in good health. Pneumonia is almost invaria- 
bly seen in persons who have survived more 
than four or five hours after receiving a se- 
vere injury. 

Sometimes injured persons will die unex- 
pectedly after they have been adequately treat- 
ed and appear to be recovering. Death in such 
cases is usually caused by embolism. An em- 
bolus is a foreign object traveling from one 
site to another in the blood stream. These may 
be blood clots, particles of fat or bone marrow, 
or air bubbles. Injury to the extremities may 
result in the formation of clots within the 
veins. If these break loose, they are immedi- 
ately carried through the blood stream to the 
heart and into the lungs. Similarly, globules 
of fat and bone marrow may escape into the 
veins from the site of crushed tissues and 
broken bones. A large clot may cause a mas- 
sive stimulation of nerve endings in the lungs, 
these stimuli overwhelming the normal feed- 
back controls between the heart and brain, 
resulting in instantaneous death. Continuous 
showers of small clots or fatty material will 
plug the pulmonary capillaries and cause a 
slower, asphyxiant type of death. 

The medical impact of blunt violence on 
the human body can be severe. Appearance of 
such impact is often not visible. This element 
affects not only medical diagnosis but also 
legal liability. The necessity of wise medico- 
legal investigation of incidents suspected to 
involve blunt violence is most important. 
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(chloramphenicol, Parke-Davis) 


Wound infection—a commen postoperative complication—can very often be 
traced to staphylococcal invasion.! In such cases, CHLOROMYCETIN may well 
be an agent of choice, since “...the very great majority of the so-called resistant 
staphylococci are susceptible to its action.’’! 


Contributing significantly to this preference is the fact that staphylococcal 
resistance to CHLOROMYCETIN remains surprisingly infrequent, despite 
widespread use of the drug.>* For example, even though consumption of 
CHLOROMYCETIN at one hospital increased markedly since 1955, there was 
little change in the susceptibility of staphylococci to the drug.® 


Characteristically broad in its range of antibacterial action, CHLOROMYCETIN 
has also proved valuable in surgical infections caused by other pathogens — 
both gram-positive and gram-negative.7-* 


CHLOROMYCETIN (chloramphenicol, Parke-Davis) is available in various forms, 
including Kapseals” of 250 mg., in bottles of 16 and 100. 


See package insert for details of administration and dosage. 


Warning: Serious and even fatal blood dyscrasias (aplastic anemia, hypoplastic anemia, 
thrombocytopenia, granulocytopenia) are known to occur after the administration of chlor- 
amphenicol. Blood dyscrasias have occurred after both short-term and prolonged therapy 
with this drug. Bearing in mind the possibility that such reactions may occur, chloramphenicol 
should be used only for serious infections caused by organisms which are susceptible to its 
antibacterial effects. Chloramphenicol should not be used when other less potentially danger- 
ous agents will be effective, or in the treatment of trivial infections such as colds, influenza, 
or viral infections of the throat, or as a prophylactic agent. 


Precautions: It is essential that adequate blood studies be made during treatment with 
the drug. While blood studies may detect early peripheral blood changes, such as leukopenia 
or granulocytopenia, before they become irreversible, such studies cannot be relied upon to 
detect bone marrow depression prior to development of aplastic anemia. 

References: (1) Pulaski, E. J., & Taylor, L. W.: California Med. 92:35, 1960. (2) Finland, M.: DM: Disease-a- 
Month, Sept., 1960, p. 3. (3) Monsour, V.; Bernard, H. R., & Cole, W. R.: Missouri Med. 57:1006, 1960. (4) Welch, H., 
in Welch, H., & Finland, M.: Antibiotic Therapy for Staphylococcal Diseases, New York, Medical Encyclopedia, 
Inc., 1959, p. 14. (5) Bauer, A. W.; Perry, D. M., & Kirby, W. M. M.: J.A.M.A. 
173:475, 1960. (6) Petersdorf, R. G., et al.: Arch. Int. Med. 105:398, 1960. 
(7) Goodier, T. . W., & Parry, W. R.: Lancet 1:356, 1959. (8) Lind, H. E.: Am. J. PARKE-DAVIS 
Proctol, 3392, 1960. 69161 PARKE DAVIS COMPANY. Detrot gan 
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of fecal impaction 
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READY-TO-USE SQUEEZE BOTTLE 
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MEBTINGCG& Postgraduate Courses 


Emory University ScHoot or Mepicine, ATLANTA: 
Postgraduate course in internal medicine, to be held 
September 25-29. For further information, write to: Dr. 
J. Willis Hurst, Department of Medicine, Emory Univer- 
sity School of Medicine, 69 Butler Street S. E., Atlanta 3. 


State University oF Iowa or Mepicine, 
City: Medical postgraduate conferences for 1961 and 
1962: 
Pediatrics, September 13-14 
Anesthesiology, September 23-24 
Radiology, October 7 
Arthritis and rheumatism, October 13-14 
Urology, October 13-14 
Otolaryngology and maxillofacial surgery, November 
10, December 13 and January 17 
Cardiac diseases, November 17-18 
Respiratory diseases, December 1 
Surgery, December 5-6 
Obstetrics and gynecology, January 9-10 
Refresher course for the general practitioner, February 
13-16 
For further information, write to: Dr. John Armes Gius, 
Director, Postgraduate Medical Studies, Office of the 
Dean, College of Medicine, Iowa City, Iowa. 


University oF CaLiForniA Mepicat CENTER, SAN FRAN- 
cisco: Postgraduate courses to be held in 1961 and 1962: 
Symposia in obstetrics and gynecology, September 
14-16 
Internal medicine—a selective review, September 18-22 
Psychotherapy in medical practice, Wednesdays, Sep- 
tember 20-December 6 and January 31-April 18 
Neuropsychiatry in general practice, Napa State Hos- 
pital, Imola, Thursday evenings, September 28-No- 
vember 2 and February 15-March 29 
A clinic on human disability, Morrison Center for 
Rehabilitation, September 29-30 
Lectures in medicine, Oakland Hospital, Oakland, 
Tuesday evenings, October 3-November 28 
Bone: Clinical applications of recent advances, Octo- 
ber 7-9 
Urology, October 12-14 
Problems due to infection in medicine and surgery, 
Franklin Hospital, October 28-29 
Problems of adolescence, Children’s Hospital, Novem- 
ber 4 
Alcohol and civilization, November 11-13 
Psychiatry in general practice, Napa State Hospital, 
Imola, November 18-19 
Surgery of the hand and forearm, December 1-3 
External diseases of the eye, December 7-9 
Psychiatric aspects of medical practice, Stockton, De- 
cember 9-10 
Skin problems in children, Children’s Hospital, Janu- 
ary 13 
Man and civilization: Control of the mind, part 2. 
January 27-29 
Dermatology, February 9-10 
Child development, Children’s Hospital, March 10 
Diagnostic radiology, March 14-18 
For further information, write to: Dr. Seymour M. Far- 
ber, Assistant Dean in Charge of Continuing Education, 
University of California Medical Center, San Francisco. 
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PAUL C. HODGES* 


X-ray Technic 


Some months ago the Editors of Postcrapu- 
ATE MEDICINE suggested that I present in this 
column advice to physicians on certain techni- 
cal phases of x-ray work. It was not intended, 
I am sure, that I presume to teach “Practical 
radiography in one easy lesson,” any more than 
it is expected that the monthly exposition of 
a particular phase of x-ray diagnosis amounts 
eventually to a complete training in diagnostic 
radiology. There is a basic difference, how- 
ever, between the two types of subject matter. 
All physicians need insight into the data and 
reasoning back of the conclusions drawn by 
the radiologists to whom they refer patients 
if they are to choose such consultants wisely 
and wisely to employ the information ob- 
tained from them. The information, after all, 
is a part of medicine, an extension of the edu- 
cation which starts in medical school and con- 
tinues throughout life. However, it is common- 
place and, on the whole, desirable that the 
average modern physician does not employ 
his time or burden his memory with technical 
details of radiology. It was not always so. 
For nearly a quarter of a century after the 
discovery of x-rays, there was no such thing 
as a radiologist. The basis for everything we 
now know as diagnostic radiology was laid by 
enthusiastic, talented, hard-working physicians 


*Emeritus Professor, Department of Radiology, University of Chicago, 
Chicago, Mlinois. 
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who adapted x-rays to their needs, just as their 
ancestors had adapted the stethoscope, the 
fever thermometer, the microscope and the lab- 
oratory test tube. Medical practice laws allow 
duly licensed physicians the widest discretion 
in deciding which medical procedures to un- 
dertake and which ones to consider outside 
their sphere of competence. However, power- 
ful extralegal factors, such as the cost and 
difficulty of obtaining malpractice insurance: 
the approval or disapproval of other physicians 
in the community; and, most important of all, 
the basic decency of human beings, induce 
most physicians to avoid procedures they con- 
sider beyond their scope. Few physicians 
undertake general or special surgery unless 
they have had serious, prolonged postgradu- 
ate surgical instruction. Likewise, in the field 
of radiology, most physicians agree that only 
the simpler procedures are permissible unless 
one has had special training. 

However, at this point in the argument, a 
serious fallacy creeps in, namely, the belief 
that the general physician has merely to em- 
ploy a registered technician and accept the 


‘presumably enlightened tutelage of a manu- 


facturer’s representative in order to enjoy the 
convenience and financial rewards of perform- 
ing simple x-ray procedures in his own office. 
I shall discuss later the fallacy involved in this 
concept, but, first, let me attempt to disarm 
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Radiology 


the suspicion that as a radiologist my views 
are hopelessly prejudiced. 

Radiology began to be recognized as a 
medical specialty a little over 40 years ago, 
and the American Board of Radiology was 
established in 1934. Like most of my col- 
leagues in radiology, I feel that patients and 
their physicians are better off when, as far 
as possible, all radiologic procedures are in 
the hands of qualified radiologists. On the 
other hand, as a teacher in China many dec- 
ades ago, one of my major activities was to 
assist physicians in missionary and other hos- 
pitals there to add to their surgical and clinical 
skills the ability to operate simple x-ray equip- 
ment and perform the simpler x-ray examina- 
tions. From my meager knowledge of the way 
in which radiology is practiced in rural com- 
munities in the United States, I suspect that 
versatile, intelligent physicians who have the 
time and the inclination to become high-grade 
amateurs in the field of diagnostic radiology 
will do a better job than nonmedical tech- 
nicians working under the casual supervision 
of peripatetic, circuit-riding radiologists who 
“make” the town for a few hours once or twice 
a week to read films, which they sometimes 
do late at night or early in the morning when 
physicians, technicians and the patients con- 
cerned are not available for questioning or 
for further examination. 

I suspect that few will question the wisdom 
of adding knowledge of the simpler phases of 
diagnostic radiology to the skills of physicians 
working in areas not properly covered by 
trained radiologists; however, in a competitive 
economy, most, if not all, x-ray manufacturers 
are under pressure to push their equipment 
among physicians of all sorts and in all loca- 
tions. I am told that with the recent broaden- 
ing of the coverage of medical insurance 
policies in certain states there has been a 
phenomenal increase of equipment sales to 
physicians, without regard to their geographi- 
cal location, individual aptitude, or availabil- 
ity of unencumbered time. This brings us back 
to the fallacy referred to earlier, namely, the 
mistaken concept that one has merely to buy 
equipment and hire a technician in order to 
be in business. 


Importance of Paramedical Personnel 


Faithful, competent x-ray technicians and 
office, floor and operating room nurses deserve 
and receive the sincere respect and apprecia- 
tion of the physicians with whom they work. 
Without such helpers, a physician’s special 
skills can be enjoyed by a mere fraction of the 
number of patients he normally serves, but 
without him, the best efforts of such personnel 
amount to little. He is an essential member 
and they are extremely valuable members of 
a team. The best of the manufacturers’ repre- 
sentatives can be and frequently are helpful 
to radiologists and to other physicians who, 
through enthusiastic application, have made 
radiologic technic a hobby. These representa- 
tives are badly out of their depth, however, 
when they, along with nonmedical technicians, 
attempt to supervise the technical work in an 
office or hospital. To the physician who con- 
templates or is engaged in diagnostic radiol- 
ogy as a sort of absentee landlord without 
active personal participation, my advice is, 
“Do not do it.” Those who do actively par- 
ticipate may, | hope, find some help in certain 
of the following specific suggestions. 

I shall refer to the latter physicians as ama- 
teur radiologists, implying the prefix “high- 
grade” and the concept that in approaching 
the subject as a sport or hobby they have 
acquired technical proficiency approaching 
that of professionals. 


Fluoroscopy 


In spite of its simplicity, convenience and 
low cost of operation, the fluoroscope no longer 
should be used except by the specialist, and 
he should use it only when filming alone will 
not suffice. Most commercial fluoroscopes are 
grossly dangerous to patient and operator 
alike, and, even under the very best of con- 
ditions (conditions almost never realized). 
radiation doses are 10 times or more as great 
as those required for the making of even large 
numbers of films. 

Image amplifiers, of which so much was 
expected a decade ago, have proved valuable 
in certain special respects but fail in one im- 
portant particular, namely, the large-scale re- 
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Radiology 


duction of the dose required for fluoroscopic 
examination of the chest or, particularly, the 
alimentary tract. They are, in addition, very 
expensive and require expert maintenance. 

Routine fluoroscopy of the chest, particu- 
larly in children, should be abandoned com- 
pletely, and fluoroscopy incident to diagnosing 
lesions of the central nervous system, the car- 
diovascular system and the alimentary tract 
should be deferred until the patient is in the 
institution in which any indicated surgery is 
to be done. Preliminary examinations of this 
sort conducted elsewhere are almost certain 
to be repeated in the institution to which the 
patient is taken for surgery, with resulting 
needless increase in the radiation dose to his 
tissues. 


Filming Apparatus 


Many of the states are adopting regulations 
relative to the registration and, in some cases, 
the licensing of diagnostic x-ray apparatus, 
but it is beyond the scope of this column to 
advise in detail how to comply with these 
regulations and avoid unwitting violation of 
newly enacted laws. In general, compliance 
with the recommendations of handbooks':* 
will suffice, and in all of our larger cities there 
are professional radiation physicists who, for 
a fee, will survey and certify x-ray installa- 
tions. As Trout, Kelley and Lucas* pointed 
out, diagnostic installations frequently can 
take advantage of the density of ordinary 
building materials and avoid expensive lead- 
ing of walls. It is of the greatest importance 
to arrange apparatus so that the primary beam 
is restricted to outside walls and to thick con- 
crete floors. 


Old Versus New Equipment 


From time to time, one hears the suggestion 
that laws should prohibit the use of x-ray 
equipment older than, say, 10 years. Of 
course, this is in keeping with the alleged 
current concept of built-in obsolescence, but 
otherwise it is pure foolishness. Certainly, 
much old equipment was inadequately protect- 
ed, and at least some of that currently pro- 
duced is better in that respect; however, a 
competent serviceman can improve shielding 
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where necessary, and the “proof of the pud- 
ding” is in the radiation physicist’s survey, 
which is essential whether equipment is old 
or new. It so happens that certain equipment 
which we are using today in our laboratory is 


_ more than 25 years old, but it is better from 


the standpoint of radiologic safety than any 
modern equipment with which I am familiar. 


Films of Skull, Chest, 
Trunk and Extremities 


All x-ray examinations of the skull, chest, 
trunk and extremities are within the scope of 
the amateur radiologist as I have defined him. 
All should be made using cassettes and fast 
screens, and, in my opinion, all except those 
of the extremities should be made with sta- 
tionary 8 to 1 or 12 to 1 grids. I believe that 
the improved bone detail in extremity roent- 
genograms made on “nonscreen”’ film is of 
little clinical advantage when weighed against 
increased dose and the inconvenience of mul- 
tiple-film types. 

Restriction of primary beam—Without ex- 
ception, tube ports or cones should be rec- 
tangular rather than circular, and care should 
be exercised to assure a rectangular beam 
barely large enough to cover the film. Particu- 
larly in children, exposure should be limited to 
the smallest-possible body area. 

Added filter—A 2 mm. aluminum filter 
should be permanently mounted in the ports 
of all diagnostic x-ray tubes. 

Focal spot size in rotating anode x-ray tubes 
—Twin, 1.5 mm. focal spots are preferable 
to one that is larger and one that is smaller 
than this size. The 1.5 mm. focal spot is large 
enough and small enough for all practical 
purposes of the amateur radiologist, and, when 
twin filaments are used, one is available when 
the other has burned out. Manufacturers of 
x-ray tubes assure me that it is not filament 
life that limits the life of x-ray tubes, but my 
experience has been quite otherwise. 

Darkroom—When x-ray films are good or 
bad, the explanation frequently lies in the 
darkroom rather than in the exposing room, 
and here the physician who happens to be 
an experienced photographer will have an 

(Continued on page A-63) 
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ATARAXOID IN BRIEF Araraxow contains thé 
glucocorticoid, prednisolone, and the ataractic 
agent, hydroxyzine. ADVANTAGES: ATARAxoID 
combines the tension-relieving effects of hydroxy- 
zine with the anti-inflammatory action of predni- 
solone, a well-established corticosteroid, for supe- 
rior control without unexpected side effects. Owing 
to the lessening of the anxiety component, there is 
often an enhanced response to prednisolone, per- 
mitting significant reduction in the steroid dosage 
required to provide relief. INDICATIONS: Those 
conditions amenable to steroid therapy in which 
anxiety and other emotional factors are associated ; 
allergic/inflammatory diseases of the skin and eyes, 
chronic bronchial asthma, severe hay fever, and 
other allergic states ; rheumatoid arthritis; collagen 
diseases and related conditions; and other muscu- 
loskeletal disorders (myositis, fibrositis, bursitis, 
etc.). ADMINISTRATION AND DOSAGE: 
ATARAXOID dosage varies with individual response. 
Clinical experience suggests the following daily 
dosage: Initial therapy —4-6 ATaraxoiD 5.0 Tab- 
lets. Maintenance—1-4 AtTaraxorw 5.0 Tablets or 
2-8 AtaraxoiD 2.5 Tablets. After initial suppres- 
sive therapy, gradual reduction of prednisolone 
dosage should begin and continue until the small- 
est effective dose is reached. Prescribe in divided 
doses, after meals and at bedtime. SIDE EFFECTS: 
Prednisolone may produce all of the side effects 
common to other corticosteroids. As with other 
corticosteroids, insomnia, mild hirsutism, moon- 
face and sodium retention have occurred. Osteo- 
porosis may develop after long-term corticosteroid 
therapy. PRECAUTIONS AND CONTRAINDI- 
CATIONS: Usual corticosteroid precautions should 
be observed. Incidence of peptic ulcer may increase 
on long-term prednisolone therapy. However, ther- 
apy has often been maintained for long periods 
without adverse effects. Contraindicated in infec- 
tious disease including active tuberculosis (except 
under close supervision), peptic ulcer, certain in- 
fections of the cornea, such as dendritic keratitis, 
superficial punctate keratitis, epidemic keratocon- 
junctivitis, and in patients with emotional insta- 
bility. Caution is indicated in the treatment of 
diabetic patients and patients with severe cardio- 
vascular disease, and in some cases sodium restric- 
tion and potassium supplementation must be con- 
sidered. SUPPLIED: As green, scored ATARAXOID 
5.0 Tablets, containing 5 mg. prednisolone and 10 


mg. hydroxyzine hydrochloride and blue, scored. 


Ataraxor 2.5 Tablets, containing 2.5 mg. predni- 
solone and 10 mg. hydroxyzine hydrochloride. 


More detailed professional information available 
on request. 


1. Brown, E. B., and Seideman, T.: J. Allergy 
29:80, Jan., 1958. 
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advantage over those who must depend on 
others. Modern x-ray film exposed with in- 
tensifying screens has enormous latitude, 
which makes possible the unwise practice of 
overexposing films and then developing them 
just long enough to obtain a reasonably good 
image. Vastly better is the practice of estab- 
lishing rigid control of strength and tempera- 
ture of solutions, developing to the full time 
stipulated by the film manufacturer, and then, 
by trial and error, determining the proper 
conditions of time, kilovoltage and milliam- 
perage for anatomic parts of various thick- 
nesses. Adherence to these standards will 
assure minimal tissue doses to patients and 
employ film latitude as a compensator for un- 
anticipated tissue thickness and density rather 
than as an antidote for carelessness. Automatic 
film processors are mandatory for large in- 
stallations, but the small, relatively inexpen- 
sive types of processors introduced very re- 
cently eventually may become cheap enough 
to be used even by the amateur radiologist. 
Gonadal shielding—By sharp, rectangular 
coning of the beam and direct shielding of the 
testes in men,’ it is possible to decrease sub- 
stantially the gonadal dose in filming of such 
parts as the urinary tract, pelvis and hips. 


Comment 


Physicians who are situated where a pro- 
fessional radiologist is not easily available, 
who have the free time and the inclination to 
master a few technical details, and who are 
blessed with the help of technicians who will 
work with them rather than for them can do 
a surprisingly good job for their patients in 
many of the simpler phases of diagnostic 
radiology. They also are apt to find in the 
work something of the relaxation others find 
in color photography, cabinet making, or golf. 
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1. Medical X-ray Protection Up to Three Million 
Volts. Handbook No. 76. Bureau of Standards (Feb- 
ruary 9) 1961. 

2. Scuutz, R. J.: A Primer of Radiation Protection. 
New York, General Aniline and Film Corp., 1961. 

3. Trout, E. D., Kettey, J. P. and Lucas, A. C.: Con- 
ventional building materials as protective radiation 
barriers. Radiology 76:237 (February) 1961. 

4. Hopnces, P. C., Strranpyorp, N. M. and McCrea, A.: 
A testicular shield. J.A.M.A. 167:1239, 1958. 


A-63 


| 
¥ 
¥ 
e 
1C 
> 

Pfizer) 


Parkinson’s 
Disease 


ARTANE is well suited to the needs of the greatest number of 
patients.2 Improves rigidity, akinesia and mental depression. 
Controls oculogyria ... remarkably free of toxic reactions.} 


Indicated: All types of Parkinsonism, and to controlextra- Request complete information on 
pyramidal reactions in ataractic therapy. Supplied: indications, dosage, precautions 
Tablets, 2 mg. and 5 mg.; Elixir, 2 mg./5 cc. tsp. 1. and contraindications from your 
Constable, K.: J. Am. M. Women’s A. 15:757 (Aug.) 1960. Lederle Representative or write 
2. Critchley, M.: Brit. M. J. 2:1214 (Nov. 15) 1958. to Medical Advisory Department. 


LEDERLE LABORATORIES, A Division of AMERICAN CYANAMID COMPANY, Pearl River, New York QD 


POSTGRADUATE MEDICINE 


| 
4 
| 
| 
~ 
2 
i 
| 
| 
A-64 
ad 


FROM POSTGRADUATE MEDICINE’S CORRESPONDENTS 


ARGENTINA: ISAAC BERCONSKY, M.D. 
AUSTRALIA: GRAYTON BROWN, M.D. 
AUSTRIA: M. ARTHUR KLINE, M.D. 
BRAZIL: A. BRICKMANN, M.D. 
DENMARK: TORBEN JERSILD, M.D. 
ENGLAND: R. SCOTT STEVENSON, M.D. 


AUSTRIA 


Pediatric endocri- 
nology—In a lecture to 
the Austrian Physician’s 
Society at Vienna, Dr. W. 

Swoboda reported on the 

children with endocrine 

disorders seen at the Uni- 

versity Pediatric Clinic of Vienna during the past 
three years. The majority of the cases involved 
disorders of the thyroid gland, particularly all 
types of goiter and disturbances of growth. Dr. 
Swoboda noted that the disturbances of growth 
occurred in a particularly heterogeneous group 
of patients. 

Dr. Swoboda described his investigation of 
a large series of children with congenital hyper- 
function of the thyroid and of a smaller series of 
children in whom hyperfunction was associated 
with cancer of the thyroid. He also considered 
problems of intersex. In discussing diagnosis and 
therapy, he emphasized the adrenogenital syn- 
drome and dysgenesis of the gonads. The adreno- 
genital syndrome caused by carcinoma of the 
suprarenal gland was present in two girls in his 
series. One patient died from metastases. The 
tumor in the other patient was removed, and 
now, three years after the operation, cure is con- 
sidered to be almost complete. 

Dr. G. Geyer remarked that most cases of car- 
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cinoma of the suprarenal gland are not as favor- 
able for operation as was the case discussed by 
Dr. Swoboda. Usually, metastases will occur after 
removal of the tumor, and there will be continued 
growth of malignant tumors. The clinical picture 
will be that of virilism or a form of Cushing’s 
syndrome. 

Dr. Geyer stated that o,p-DDD, a derivative 
of the insecticide DDD, has been used recently 
in treating carcinoma of the suprarenal gland. 
This agent inhibits production of steroids by the 
normal suprarenal gland and the hormone-pro- 
ducing tumors. An “endocrinic remission” was 
achieved in 20 of 30 patients treated with o,p- 
DDD. In one-third of the patients there was 
marked regression of the metastases from the 
tumor and necrotic degeneration of the tumor 
tissue. At the University Clinic of Medicine, ad- 
ministration of o,p-DDD to a patient for more 
than two months produced marked endocrinic 
remission but did not effect any reduction de- 
tectable by palpation in the size of a metastatic 
nodule of the tumor. 

Dr. R. Wegner discussed the incidence of con- 
genital heart defects in patients with gargoylism. 
Although there are many references in the litera- 
ture to congenital heart defects in association 
with gargoylism, none of the patients with con- 
genital heart defects seen at the University Clinic 
of Medicine had gargoylism. Dr. Swoboda said 

(Continued on page A-70) 
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that true congenital heart defects are rare in 
cases of gargoylism. 


ENGLAND 


Psychiatric conse- 
quences of gastrectomy 
Compared with most of 
his colleagues, the psychi- 
atrist sees many patients 
who date their symptoms 
from the time of an oper- 
ation. Women in whom 
intractable neurotic illness 
develops after a hysterectomy are seen fairly 
frequently in psychiatric outpatient departments. 
However, surprisingly little has been written on 
the psychiatric sequelae of partial gastrectomy 
and other surgical procedures for relieving peptic 
ulcer. European workers seem more familiar with 
this problem (particularly when alcoholism is in- 
volved) than do the American and British. 

In the British Medical Journal, Dr. F. A. Whit- 
lock, psychiatrist, Newcastle General Hospital. 
has reviewed a series of 25 patients with psy- 
chiatric complications following partial gastrec- 
tomy. Evidence cited suggested that the person- 
ality of the patient with duodenal ulceration 
differs from that of the patient with gastric 
ulceration. In this series, all the alcoholics and 
drug addicts had had surgery to relieve symp- 
toms of duodenal ulcer. Although the surgery 
relieved pain, dumping syndromes developed in 
these patients, adding to their discomfort and 
leading to increased consumption of alcohol or 
drugs for relief. 

Dr. Whitlock stated that it is difficult to pre- 
vent symptoms of the kind described. The sur- 
geon must decide whether or not to operate on 
a patient with a duodenal ulcer who is known 
to be a moderate drinker and who has had a 
number of acute complications from his ulcer. 
If he does not operate, the patient’s life may be 
endangered; if he performs a partial gastrectomy, 
a reasonably adjusted individual may be con- 
verted into a chronic alcoholic incapable of work- 
ing and become a burden to himself and his 
family. Dr. Whitlock believes that those patients 
who show psychopathic features or are prone to 
resort to alcohol to relieve their anxieties should 
be detected before surgery. Psychiatric treatment 
could be started then and continued after the 
operation. 
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FRANCE 


Tuberculous meningi- 
tis—Dr. Guy Godlewski 
has presented a study of 
3,667 patients with tuber- 
culous meningitis in the 
Bulletin de Académie na- 
tionale de médecine. Most 
of these patients were ob- 
served between 1950 and 
1953. Since that time, the incidence of tubercu- 
lous meningitis has decreased by three-fourths. 
Between 1948 and 1959, six patients per thou- 
sand were hospitalized with this disease. It oc- 
curs primarily in children less than 15 years old. 
and one-third of these patients are less than two 
years old. Recrudescence of tuberculous menin- 
gitis appears in patients between the ages of 20 
and 30 but rarely in those more than 50. 

The treatment of choice is administration of 
a combination of streptomycin and isoniazid for 
four months, followed by isoniazid and PAS for 
18 months. Most French general practitioners 
administer the medication by intraspinal injec- 
tion only in severe cases. Corticoids are used for 
a few weeks only. These agents cause acute epi- 
sodes to subside rapidly, minimize the possibility 
of recurrence, and reduce the number of se- 
quelae; however, most physicians agree that they 
do not improve the prognosis. Systematic use of 
BCG vaccine has proved very effective. Accord- 
ing to Professor Despierres, not one case of 
tuberculous meningitis was observed among 100,- 
000 children of Lyons who were vaccinated with 
BCG. Professor Etienne Bernard noted that 150 
children who died of this disease in 1959 had 
not been vaccinated with BCG. 

Treatment must be started early; the mortality 
is doubled if the disease is untreated for a week. 
and it is tripled if treatment is delayed much 
longer. In military hospitals, in which patients 
are hospitalized early in the course of the disease 
and are closely watched, the mortality from 
tuberculous meningitis is only 6 per cent. 

The prognosis for patients with this disease 
is improving. The survival rate for infants has 
risen within a few years from 18 to 64 per cent; 
for children more than two years old, it has in- 
creased from 45 to 89 per cent; and for adults, 
it has improved from 36 to 83 per cent. Between 
20 and 30 per cent of the surviving patients will 
have neurologic sequelae. 

(Continued on page A-72) 
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a specific 


function 


Just as a medical instrument is engineered for 
maximum efficiency in performing its specific 
function, BENYLIN® EXPECTORANT is formulated to 
provide effective relief of cough associated with 
colds or allergy. 


The outstanding antitussive action of BENYLIN 
EXPECTORANT is attributed to a combination of 
carefully selected therapeutic agents. Benadryl,® 
a potent antihistaminic-antispasmodic, reduces 
bronchial spasm, quiets the cough reflex, and 
lessens nasal stuffiness, sneezing, lacrimation, 
itching, and other allergic manifestations, Concur- 
rent respiratory congestion is relieved by expecto- 
rant agents that efficiently break down tenacious 
mucosal secretions. !n addition, a demulcent 
action soothes irritated throat membranes, 


specifically designed to help control cough 


RAN 


BENYLIN EXPECTORANT iS a pleasant-tasting, 
raspberry-flavored syrup...completely ac- 
ceptable to patients of all ages. 

supplied: BENYLIN EXPECTORANT is available 
in 16-ounce and 1-gallon bottles. 

Each fluidounce contains: 80 mg. Benadryl 
Hydrochloride (diphenhydramine hydrochlo- 
ride, Parke-Davis); 12 gr. ammonium chloride; 
5 gr. sodium citrate; 2 gr. chloroform; 1/10 gr. 
menthol; and 5% alcohol. Indications: Relief 
of coughs due to colds, other symptoms as- 
sociated with colds, and coughs of allergic 
origin, Dosage: Adults—1 to 2 teaspoonfuls 
every three to four hours. Children—% to 
1 teaspoonful every four hours. Precautions: 
Products containing Benadryl should be used 
cautiously with hypnotics or other sedatives; 
if atropine-like effects are undesirable; or if 
the patient engages in activities requiring 
alertness or rapid, accurate response (such 


as driving). 
PARKE-DAVIS 


PARKE, DAVIS & COMPANY, Detroit 32, Michigan 
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Medicine From Abroad 


Causes of death in 
hypertensive patients 
—In order to determine 
the most common causes 
of death in hypertensive 
patients in Japan, the 
Committee on Visceral 
Circulation conducted a 7° 
statistical survey of 1,- 4 
472 patients with essen- 
tial, including malignant, hypertension observed 
during the period from 1951 to 1956. These 
patients had a systolic blood pressure above 150 
or a diastolic blood pressure above 90 mm. of 
mercury. Patients with hypertension due to renal, 
endocrine, neurogenic or other definite causes 
were not included in the study. 

The majority of the subjects selected were 
patients in the hospitals or infirmaries of 10 
medical schools; some were outpatients. Diag- 
nosis was established clinically in 732 cases and 
at autopsy in 740. The causes of death were 
classified as direct, indirect (provoking the direct 
cause), and accessory (contributing to the direct 
cause). 

The study showed that the incidence of cere- 
bral, cardiac or renal involvement as the direct 
cause of death was higher in the clinically diag- 
nosed cases than in those diagnosed at autopsy. 
However, these complications occurred in this 
order of frequency in both groups. In the cases 
diagnosed at autopsy, the combined incidence of 
vascular involvement as the direct cause of death 
was different in each age group, decreasing with 
age. The incidence of other causes of death, espe- 
cially pneumonia, increased markedly in patients 
more than 60 years old. Cerebral lesions caused 
the death of 34.4 per cent of patients in the 
fourth and fifth decades of life and 20.9 per cent 
of those more than 60. The mortality from car- 
diac lesions increased with age. In both the clini- 
cally diagnosed cases and those diagnosed at 
autopsy, renal involvement was the most common 
direct cause of death in the group less than 40 
years old. 

Vascular involvement was a contributing fac- 
tor in the death of 61.1 per cent of all patients. 
It was the direct cause of death in 48.5 per cent 
of the cases diagnosed at autopsy, and played a 
significant role as an indirect or accessory cause 
of death, particularly in the aged. Cerebral and 
renal lesions were found more frequently as the 
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systolic or diastolic blood pressure became more 
elevated. 

When the findings in the eyegrounds were 
above grade 3, according to the Keith-Wagner 
classification, the incidence of renal involvement 
as the direct cause of death was increased. As the 
systolic or diastolic blood pressure rose, espe- 
cially in patients with severe changes in the eye- 
grounds, the incidence of renal involvement as 
the indirect cause of death also increased. 


SPAIN 


Kidney trans plants— 
In a paper on kidney trans- 
plants, read before the 
Medico-Surgical Academy 
of Madrid, Dr. Alfonso de 
la Peta concluded that such 
transplants are practicable: 
however, the morbidity and 
mortality are great, and the 
procedure is possible only between univitelline 
twins who are absolutely identical. Even in these 
cases, there is a possibility of evolutionary le- 
sions if the connections undergo stenotic proc- 
esses or if the same disease recurs. Therefore, 
the definite value of a transplant cannot be dem- 
onstrated for a period of years. 

Up to the present time, kidney grafts between 
persons other than twins have yielded negative 
results. The kidney disintegrates, the graft does 
not take, and the patients die from histologic 
conflicts, irrigation defects, the consequences of 
surgical errors or accidents, permeable vascular 
sutures, thrombosis, stenosis, etc. 

Two kidney transplants have been performed 
in Madrid. One, between 29 year old univitelline 
twins, was performed by a physician who had 
made experimental studies of renal transplants 
for several years. The other transplant was from 
a progenitor to an offspring. In both cases, the 
patients died immediately. 

Because an incurable kidney lesion involves 
so much suffering for the patient and his family, 
there is an urgent need for a trustworthy and 
unequivocal medical opinion regarding treat- 
ment. It is to be hoped that in the future the 
prognosis in kidney transplants will be improved 
through avoidance of allergic and septic condi- 
tions which annul the graft, development of more 
accurate technics in vascular surgery, and a bet- 
ter understanding of humoral homeostasis. 
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Auto-immune Disease: 
Some General Principles 


FRANK MACFARLANE BURNET* 
The Walter and Eliza Hall Institute of Medical Research, Melbourne 


At the present time there is acute interest 
among physicians in those diseases which in 
whole or in part result from a misdirected 
immunologic attack on some of the body’s 
own components. Auto-immune disease may 
be provisionally defined as any condition as- 
sociated with damaging interaction of immu- 
nologically active cells or antibodies on nor- 
mal components of the body. In accordance 
with the spirit of the times, the approach has 
been very much at the laboratory level and 
has been largely centered on the estimation 
of antibodies against cellular antigens (auto- 
antibodies) in patients’ serum. A special stim- 
ulus has been provided by the clear-cut demon- 
stration (by Roitt and associates’ in 1956 and 
Belyavin and Trotter® in 1959) that Hashi- 
moto’s disease of the thyroid is regularly as- 
sociated with high-titer antibodies against at 
least two organ-specific antigens and can be 
closely imitated in experimental animals by 
the injection of organ extracts plus Freund’s 
adjuvant. 

Along with clinical and experimental study, 
there is need or at least justification for seek- 


*Director, The Walter and Eliza Hall Institute of Medical Research, 
and Professor of Experimental Medicine, University of Melbourne, 
Melbourne, Australia; 1960 Nobel prize winner in Medicine. 
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Four central concepts are presented which 
may be helpful for the understanding of 
auto-immune disease: 
1. The immune status of the body is a 
manifestation of the population dynamics 
of lymphoid cells which are immunologi- 
cally competent. 
2. The existence of a mechanism of im- 
munologic homeostasis ensures the main- 
| tenance of full tolerance for all normal 
| body components. 
3. Auto-immune disease is a result of the 
emergence of “forbidden clones” that for 
| one reason or another find it possible to 
| transgress the normal rule and react dam- 
| agingly with body constituents. 
4, Circulating antibody is regarded pri- 
marily as an index of the presence of cor- 
responding immunologically competent 
cells. It is neither necessarily nor in most 
cases probably the actual pathogenic agent 
in auto-immune disease. 


— 


ing a theoretical basis for the processes con- 
cerned in auto-immune disease. Without work- 
ing hypotheses, clinical and experimental 
investigations tend to be sterile, and even a 
highly speculative approach may have virtues 
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in suggesting ways in which we can usefully 
intervene at a practical level. This is my only 
justification for presenting what is a frankly 
personal and speculative approach to these 
problems. 


The Basic Immunologic Processes 


We are concerned with what might almost 
be called the new immunology—not with the 
reactions of the body in defending itself 
against microorganismal invasion but with an 
altogether subtler process. Every multicellular 
organism, including man, is a highly complex 
functional mechanism which must maintain its 
chemical and structural integrity despite an 
incessant activity in rebuilding and replacing 
cells and macromolecules. In all biologic proc- 
esses there are possibilities of error, and the 
organism must possess a wide range of homeo- 
static mechanisms at both metabolic and cel- 
lular levels. It has been almost the rule that 
the first evidence of the existence of a homeo- 
static mechanism has been derived from path- 
ologic phenomena. Perhaps the central theme 
of this paper is that auto-immune disease must 
represent essentially the failure of a homeo- 
static mechanism, and this theme may provide 
the best approach to the understanding of that 
mechanism. 

Immune reactions, cellular or humoral, are 
based on the existence of mesenchymal cells, 
particularly of the lymphocytic and plasma 
cell series, which, because of their capacity 
to react in one way or another with a particu- 
lar antigen pattern, can be termed immuno- 
logically competent (I.C.) cells. There is 
abundant controversy as to how I.C. cells arise 
in the first place, but, accepting their exist- 
ence, we are on firm ground in saying that 
the immunologic status of the body depends 
on the number and distribution of the various 
clones of I.C. cells which make up part or 
perhaps all of the lymphoid cell population. 
The normal cali to activity, whether for the 
proliferation of a given line of cells or for the 
synthesis and release of antibody, is renewed 
contact with the corresponding antigen. Im- 
munity is essentially a matter of the popula- 
tion dynamics of lymphoid cells.* 

Without attempting to discuss here the way 
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by which the situation may develop, we are 
forced to accept the fact that in the normal 
mammalian body I.C. cells whose specificity 
is directed against body components either do 
not occur or give no evidence of their exist- 
ence. For a variety of reasons, we can be 
almost equally confident that their absence is 
due to the constant functioning of a mecha- 
nism of immunologic homeostasis. It is im- 
material to the argument as to what precise 
form that mechanism takes but it is reasonable 
to assume that it depends on the fact that at 
some stage in the process by which an I.C. 
cell is stimulated by antigen to proliferate, con- 
tinuing presence of or renewed contact with 
the antigen will inhibit or annul the process. 
This is in agreement with a variety of findings 
which relate to both tolerance and immune 
paralysis. 

The possibilities of failure in such a mecha- 
nism can be visualized as depending on either 
(1) the emergence by mutation or otherwise 
of a cell or clone of cells unresponsive to in- 
hibition by excess antigen or (2) a weakness 
of the homeostatic mechanism depending on 
some change in the internal environment where 
it is normally exercised. This might result 
either from genetically determined influences 
or by the impact of an environmental factor. 

Irrespective of how the homeostatic mecha- 
nism is at fault, the effective result is the 
emergence into activity of a “forbidden clone.” 
This is a convenient name for any population 
of I.C. cells directed against an antigenic pat- 
tern carried by a body component. The full 
theoretical development of this concept based 
on the clonal selection theory of immunity 
would be inappropriate here, and the reader 
is referred elsewhere.* Such discussion can be 
bypassed, however, if we accept two main 
categories of forbidden clones. The first is 
characterized by an unresponsiveness to nor- 
mal homeostatic control, resembling in many 
ways the unresponsiveness of the cells in con- 
ditioned malignancies. There is a variety of 
semimalignant conditions of lymphoid tissues 
which either have close analogies to auto- 
immune disease (e.g., multiple myeloma, 
Waldenstrém’s macroglobulinemia) or are 
very commonly associated with auto-immune 
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episodes such as hemolytic anemia (lymphatic 
leukemia may be cited as a specific example). 
Presumably such changes represent limited 
somatic mutation, but the likelihood of such 
mutation might well be controlled by genetic 
factors in the usual sense, i.e., involving the 
germinal cells. 

The second possibility for the emergence 
of forbidden clones can be exemplified by one 
theory of the pathogenesis of rheumatic fever. 
This postulates that the tonsillar-pharyngeal 
lymphoid tissue is a major source of I.C. 
cells. When there is an association of some 
hereditary factor or factors with a subacute 
streptococcal infection, some commonly aris- 
ing forbidden clones are shielded from in- 
hibition or destruction at the vulnerable phase 
of their development into reactive cells. Sub- 
sequently they can move to other parts of the 
body when they have outgrown the vulnerable 
phase. 


Pathogenic Potentialities of 
1.C. Cells and Antibodies 


If auto-immune disease exists, we must ac- 
cept the actual or potential pathogenicity of 
immunologically competent cells or antibodies, 
or both. It is important, therefore, to obtain 
as clear ideas as possible in regard to such 
pathogenic actions. As yet there are no direct 
ways of demonstrating the pathogenic action 
of I.C. cells, and it is advisable to start with 
the experimental use of anti-organ serums. 
When an antiserum against rat-kidney extracts 
is prepared in a rabbit, this serum adminis- 
tered to a rat will provoke a well-marked 
nephritis. An antiserum against guinea-pig 
platelets prepared in the rabbit will produce 
purpura when injected into a guinea pig, and 
cytotoxic antiserums against a variety of cell 
lines, which will act vigorously on cells in 
tissue culture, can be prepared by appropriate 
immunization of alien species. 

Evidence that antibodies produced in an 
animal against a component of its own cells 
can be pathogenic in that animal has not yet 
been provided, and from the nature of the 
problem it may always be impossible to estab- 
lish the relative roles of cells and antibody in 
such circumstances. 
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There are several examples available indi- 
cating that pathogenic effects can be produced 
by immunization with tissue extracts, notably 
the production of allergic encephalomyelitis 
in rats. No one has succeeded in producing 
this syndrome in another rat by transfer of 
serum. It can be done, however, by transfer 
of lymph node cells provided the recipients 
have been made tolerant to spleen cells of the 
eventual donor (Paterson,’ 1960). This does 
not, of course, exclude the possibility that an 
antibody produced by the transferred cells is 
the actual pathogenic agent. A general con- 
sideration of the whole field of homograft im- 
munity, delayed hypersensitivity and experi- 
mental auto-immune disease, however, points 
strongly to the predominant or exclusive role 
of cells rather than antibody in producing all 
the types of cellular damage shown in these 
reactions. The demonstration by Algire and 
associates® in 1954 that homografts could per- 
sist if they were separated from the host tissues 
by a membrane permeable to proteins but not 
to cells is rightly given much weight in this 
connection. 

In auto-immune disease as seen clinically, 
it is notorious that the available tests for auto- 
antibodies give highly variable results that 
are by no means clearly correlated with the 
intensity of the pathologic changes. Our gen- 
eral conclusion has been that while “auto- 
antibody” tests are most valuable in establish- 
ing the existence of an auto-immune process, 
they are best regarded not as a measure of a 
pathogenic agent but as an index of the pres- 
ence and activity within the body of forbidden 
clones of I.C. cells. Provisionally at least, the 
pathogenic activity is best ascribed to the 
cells themselves. 


Action of Anti-inflammatory 
Corticosteroids 


Without any really adequate experimental 
basis for the belief, any immediate benefit 
from the therapeutic use of one of the stand- 
ard corticosteroids is nowadays regarded as a 
presumptive indication that the condition 
benefited has an auto-immune component. 
Among the various actions of cortisone and 
its derivatives that have been described, the 
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destructive influence on the lymphocyte in 
vivo is one of the most clearly defined. It may 
be related directly to the lymphocytolytic ef- 
fect, or it may be related to the fact that the 
corticosteroid drugs have what may be de- 
scribed as a general inhibitory or damping 
effect on any immunologic reaction involving 
cell surfaces. If symptomatic benefit follows 
the damping down of an immune response that 
is not clearly related to some extrinsic antigen, 
then it is an obvious deduction that the im- 
mune reaction is directed against some compo- 
nent of the body. 


Significance of Accumulations 
of Lymphoid Cells 


All the accepted forms of auto-immune dis- 
ease are associated with accumulations of 
lymphoid cells in the affected organ or tissue. 
So, of course, are many chronic infections 
like tuberculosis and lymphogranuloma _in- 
guinale, and it is accepted teaching that any 
form of chronic irritation is likely to call out 
a lymphocytic exudate in the vicinity. If it is 
correct that lymphocytes are to a large extent 
or wholly immunologically competent cells, 
then it seems to be a reasonable maxim that 
wherever lymphocytes are accumulated, and 
especially if plasma cells are present, an im- 
munologic reason for their being there should 
be sought. If there is no evidence of bacterial 
or viral infection, the possibility of an auto- 
immune condition must come to mind. 


General Patterns of 
Auto-immune Disease 


If we accept the concept of the emergence 
of forbidden clones of I.C. cells as being pri- 
marily responsible for auto-immune disease, 
we have a basis on which to differentiate the 
patterns seen clinically. If they have arisen 
because of some environmentally induced 
modification of the homeostatic process in one 
of the significant areas of lymphoid cell pro- 
duction or development, then the process 
should vanish with removal of the environ- 
mental factor. The two examples of such 
transitory auto-immune disease which imme- 
diately come to mind are rheumatic fever and 
the benign acquired hemolytic anemia that 
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follows a proportion of attacks of infectious 
mononucleosis and primary atypical pneu- 
monia. Here we can postulate that infection 
involving a significant fraction of lymphoid 
tissue has so modified the local internal en- 
vironment as to protect certain forbidden 
clones from being inhibited as they normally 
would be at some vulnerable stage in their 
development. 

At the other extreme is the progressive 
“malignant” auto-immune disease, of which 
typical systemic lupus erythematosus is the 
prototype. In its fully developed form, it is 
nearly always fatal in a few years. For many 
patients, however, much can be done to give 
increased years of survival by the use of large 
doses of cortisone or its equivalents. The be- 
havior of the more severe cases of this disease 
is what would be expected if a clone or clones 
of I.C. cells emerged highly resistant to home- 
ostatic control and capable of giving rise to 
a wide range of subclones with a variety of 
specific reactivity. From our present point of 
view it is immaterial whether such subclones 
are produced (instructively) by the various 
potential body antigens or, as we would prefer 
to believe, by a process essentially of random 
somatic mutation. What is necessary is that 
once in existence such clones are stimulated 
to multiply by antigenic contact in the body 
and give rise to the concentrations of I.C. 
cells or antibodies that are responsible for the 
pathologic changes which are characteristic 
of the disease. 

Between these two extremes is a wide vari- 
ety of intermediate conditions in which char- 
acteristically the disease persists with relapses 
and remissions over considerable periods and 
often either is “cured” or goes into perma- 
nent remission. Rheumatoid arthritis, discoid 
lupus, acquired hemolytic anemia, and throm- 
bopenic purpura of auto-immune type may be 
mentioned. In all these conditions we can 
visualize the appearance of forbidden clones 
of lower “aggressiveness” than those of sys- 
temic lupus erythematosus and without the 
full conditioned malignancy of multiple mye- 
loma and leukemia. They will be subject to 
variably effective homeostatic mechanisms 
and will be influenced greatly by the distribu- 
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tion and accessibility of the antigenic deter- 
minants involved and by only dimly under- 
stood conditions like the relative activity of 
a-sociated antibody in helping or inhibiting 
the pathogenicity of I.C. cells. This gives us a 
general approach toward an understanding of 
the protean character of auto-immune disease, 
varying not only in intensity and in course 
but also in the organs or systems predominant- 
ly involved. 


Auto-immune Conditions in Relation 
to “Inaccessible”’ Antigens 


The most intensively studied of the auto- 
immune diseases in recent years has been 
Hashimoto’s disease of the thyroid, largely 
because of the ease with which thyroid-spe- 
cific antibodies can be recognized in the 
serum. In the classic condition the thyroid is 
heavily infiltrated with lymphocytes and plas- 
ma cells and there are abundant antibodies 
against thyroglobulin and a cytoplasmic thy- 
roid component in circulation. The orthodox 
view is probably that the antigens concerned 
are normally so inaccessible, so secluded from 
the normal commerce of the body, that no 


tolerance is developed against them. When 


for any reason they leak into the circulation, 
they are treated as foreign antigens and anti- 
body production takes place. This fits well 
with the finding that such antibodies fre- 
quently are found in a variety of thyroid con- 
ditions, especially thyrotoxicosis, where there 
is otherwise no suspicion of auto-immune dis- 
ease. Hashimoto’s disease has, in addition, a 
much more concentrated incidence in the fe- 
male sex and a characteristic cellular invasion 
of the gland by lymphoid cells, which usually 
goes on to almost complete functional de- 
struction of the gland. Both these features 
suggest that an additional quality analogous 
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to what is concerned in other auto-immune 
diseases is needed. This presumably is the 
same requirement that for an I.C. clone to 
flourish in the presence of high concentrations 
of antigen—in the tissue of the thyroid itself 
in particular—a new quality of the cells is 
needed which may be called either a heightened 
aggressiveness or an unresponsiveness to in- 
hibition by the normal homeostatic mecha- 
nisms. It remains to be established whether 
similar principles hold for idiopathic Addi- 
son’s disease and Sjégren’s disease; presum- 
ably they do. Until a more acceptable etiology 
can be provided, the possibility will remain 
that multiple sclerosis is another auto-immune 
disease involving an inaccessible antigen or 
set of antigens. Studies on experimental al- 
lergic encephalomyelitis and the similar 
human cases that have followed immunization 
with vaccines containing nervous tissue have 
shown that demyelinating processes can be 
induced immunologically. The resemblance to 
multiple sclerosis is, however, rather distant. 
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_-Conrrary to the usual 


Karly Recognition and 
Treatment of Hepatitis 


WILLIAM D. DAVIS, JR.* 
Ochsner Clinic, New Orleans 


military and institu- 
tional experience, the 
occurrence of viral 
hepatitis in a general 
hospital and clinic 
practice represents a 
serious problem associ- 
ated with a high inci- 
dence of prolonged 
morbidity and a signifi- WILLIAM D. 
cant mortality. The DAVIS, JR. 
general opinion ex- 

pressed in the medical literature is that viral 
hepatitis is attended by a mortality of less 
than 1 per cent and that it is rarely, if ever, 
followed by cirrhosis. 

A review of our experience with 207 cases 
of viral hepatitis encountered at the Ochsner 
Foundation Hospital and Ochsner Clinic dur- 
ing the last 15 years contradicts these reports. 
One-third of our patients experienced pro- 
longed morbidity or complications, and 10 per 
cent died. These figures were the same for 
ordinary infectious hepatitis as for homolo- 
gous serum jaundice. Half of the patients who 
died had acute fulminant hepatitis with an 
extremely rapid course; one-third died as a 
result of postnecrotic cirrhosis, and one-fifth 
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Hepatitis in a general civilian hospital is 
accompanied by a high incidence of com- 
plications and a significant mortality. 
Early diagnosis and prompt treatment will 
minimize the dangers of the disease, and 
meticulous attention to sterilization and 
| isolation technics will prevent transmission 
| within the hospital. 
| Careful evaluation of the necessity for blood 
| transfusion and careful screening of blood 
| donors will reduce the transmission of 
| homologous serum jaundice. 


had cholangiolitic hepatitis. Surgical interven- 
tion contributed significantly to the mortality 
in the last-mentioned group because of the 
difficulty of differentiating this condition from 
extrahepatic obstructive jaundice. Abdominal 
exploration was necessary in some of these 
patients and contributed directly to death in 
three. Thirty-four patients in the entire group 
had postnecrotic cirrhosis. Seven of these pa- 
tients died; 16 continued to have chronic he- 
patic disease, and only 11, or less than half, 
recovered. The patients with cholangiolitic 
hepatitis constituted only 7 per cent of the 
entire group, and one-third of them died. 
Three had chronic hepatic disease, and ap- 
proximately one-half recovered completely. 
The patients in this series were consider- 
ably older than commonly seen. The maximal 
number of cases occurred in patients in the 
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fourth and fifth decades of life. The chief 
symptoms were malaise, jaundice, anorexia, 
nausea and abdominal pain; however, signifi- 
cant pruritus occurred in one-fifth of the pa- 
tients, a sufficient incidence to detract con- 
siderably from its value in differentiating 
obstructive jaundice from acute infectious 
hepatitis. The physical signs were also those 
commonly reported: a large, tender liver, 
jaundice, fever, and an occasional enlarged 
spleen. A common valuable finding was a 
small, relatively soft lymph node situated at 
the level of the right seventh transverse cervi- 
cal process in the posterior portion of the 
neck, known as the hepatitis node. Lym- 
phadenopathy in other sites, including the left 
side of the neck, may be associated with hepa- 
titis, and the frequency with which this node 
can be found is of diagnostic help. 

In searching for an explanation for the 
relatively high mortality in this series, we 
found a surprising incidence of severe hepa- 
titis after severe debilitating illnesses of other 
cause, particularly diseases that require trans- 
fusion of large amounts of blood. Typically, 
in these instances, the hepatitis was of brief 
duration and of a fulminant type, which was 
attributed to the patient’s lowered resistance 
caused by other illness. Pregnancy also was 
found to be importantly associated with the 
more severe types of hepatitis. These patients, 
together with those with cholangiolitic hepa- 
titis who were operated on, accounted for the 
greatest number of deaths. 


Prevention 


In view of the rather serious nature of 
hepatitis in the type of patients described, 
the question of prevention is most important. 
Improvement in technics of sterilization with- 
in the hospitals is of benefit. The universal 
autoclaving of all sticking or cutting instru- 
ments greatly reduces cross infection from 
patient to patient within the hospital. Strict 
fecal isolation, with sterilization of bed linens 
and bedpans, careful hand washing, and me- 
ticulous care of the fingernails, also minimizes 
fecal-borne infection within the institution. 
This is particularly important in pediatric and 
chronic illness wards. The necessity for isola- 
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tion beyond this has not been established. 

Careful examination of the indication for 
blood transfusion and, of course, careful 
screening of blood donors will also minimize 
the possibility of homologous serum jaundice. 
Every blood transfusion entails a definite risk 
of transmission of hepatitis, and the benefit 
to be gained from replacement of blood must 
be carefully weighed against the possible risk. 
If serum proteins or plasma expanders are 
the needed replacement, serum albumin or 
pooled plasma, which has been stored for six 
months at room temperature, is much safer 
than whole blood. 

In fecal-borne infectious hepatitis, gamma- 
globulin prophylaxis is extremely valuable. 
Recently, it has in many instances induced a 
passive-active type of resistance related to 
suppression of an already-incubating infection. 
A 10 cc. ampule of gamma-globulin is neces- 
sary to immunize most children for from six 
to eight weeks. 


Symptoms 


Loss of appetite, loss of taste for cigarettes, 
an achy feeling, loss of energy, mild nausea, 
and slight discomfort in the upper part of the 
abdomen alert the clinician to suspect the pos- 
sibility of hepatitis. Tenderness on fist per- 
cussion over the liver or on palpation of the 
liver, bilirubin in the urine, demonstration 
of a hepatitis node or a palpable spleen, and 
additional appropriate laboratory studies aid 
in establishing the diagnosis. Parenthetically, 
it should be noted, however, that a palpable 
spleen does not exclude a diagnosis of car- 
cinoma of the pancreas, since approximately 
15 per cent of patients with carcinoma of the 
pancreas will exhibit a palpable spleen sec- 
ondary to splenic hypertension produced by 
invasion of the splenic vein. 

A normal to low total leukocyte count, with 
a tendency toward granulocytopenia and lym- 
phocytosis, and a normal sedimentation rate 
strongly favor a diagnosis of hepatitis rather 
than obstructive jaundice. BROMSULPHALEIN® 
retention of more than 50 per cent, with or 
without clinical jaundice, and extremely high 
levels of serum glutamic oxaloacetic and py- 
ruvic transaminases, together with alkaline 
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phosphatase (which may be normal to mod- 
erately elevated), are the hallmarks of hepa- 
titis. The flocculation and turbidity values are 
usually elevated. A significant number of pa- 
tients with hepatitis are anicteric, so the pres- 
ence of jaundice should not be demanded 
before hepatitis is suspected. 

Microscopic examination of a specimen of 
the liver obtained by needle biopsy can be 
extremely valuable in differential diagnosis 
in cases of granulomatous lesions of the 
liver as well as in mechanical types of ob- 
structive jaundice. It is well to bear in mind 
that the risk of biliary peritonitis, which re- 
sults from puncture of a biliary radicle during 
performance of needle biopsy, is somewhat 
increased in the presence of mechanical bili- 
ary tract obstruction. In our experience this 
risk has been substantially less than that of 
surgical exploration of the abdomen, and the 
results in differential diagnosis have been al- 
most uniformly good. 


Treatment 


Treatment of early uncomplicated hepatitis 
consists chiefly of adequate bed rest and nutri- 
tion. A high-caloric, high-protein diet without 
restriction of fat is well tolerated by most 
patients and is the diet of choice. In the initial 
anorectic phase of the disease, the daily intra- 
venous infusion of 1000 to 3000 cc. of a 10 
per cent solution of glucose may be extremely 
helpful in early restoration of appetite. Com- 
plete bed rest, except for bathroom privileges, 
is the rule until the patient feels well and the 
bilirubin has been substantially reduced. Vita- 
mins are of probable but questionable value 
at this stage of the disease; at the most, a 
modest supplement is indicated. Crude brew- 
er’s yeast powder (0.5 oz. three times a day) 
has seemed to us to be beneficial. It is best 
tolerated in tomato or grapefruit juice. 

Full activity is gradually resumed after the 
patient feels perfectly well and the bilirubin 
has decreased below the level of 3 mg. per 
100 ml. Periodic check of the bilirubin and 
Bromsulphalein retention as activity is re- 
sumed is wise. Significant reversal of the trend 
toward normality should indicate additional 
bed rest. 
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Corticosteroids are not indicated in the 
treatment of uncomplicated hepatitis, but have 
seemed to us to be of considerable value in 
both the acute fulminant type of hepatitis and 
the type which tends to remain chronically 
active beyond a period of approximately eight 
weeks. The most obvious effects of these agents 
are in increasing the appetite and well-being 
of the patient. There is almost always signifi- 
cant reduction in the serum bilirubin and 
Bromsulphalein retention, but not necessarily 
concomitant improvement in the microscopic 
picture of the liver. Once corticosteroids are 
given, it may be necessary to continue their 
use for a long time, as frequently, after with- 
drawal, there may be objective and subjective 
evidence of recurrence. The program usually 
followed entails use of an initial dosage of 
40 mg. of prednisone daily, with quick reduc- 
tion to 20 mg. daily, followed by more grad- 
ual reduction to approximately 5 mg. daily 
as the results of the liver function tests re- 
turn to the base line. This dosage should be 
maintained for from weeks to months, until 
it can be gradually withdrawn without evi- 
dence of recrudescence. 

Protein must be eliminated for a few days 
from the diet of the patient with hepatic pre- 
coma or coma. All nitrogenous materials must 
be removed from the intestine, if possible. 
This can be efficiently accomplished with small 
doses of magnesium sulfate repeated several 
times daily in addition to the use of saline 
flushes. Nonabsorbable antibiotics, such as 
neomycin or paramomycin, in a dosage of 1 
to 2 gm. four times daily, are beneficial in 
reducing bacterial activity in the intestinal 
lumen. This is of particular importance if 
coma has resulted from large amounts of blood 
in the gastrointestinal tract. The need for 
supplementary potassium is determined by 
laboratory demonstration of deficiency, as in 
some instances hyperpotassemia may also be 
present. Systemic administration of antibiotics 
is probably of importance in controlling 
infection elsewhere and bacterial showers 
brought to the liver by the portal blood. Cor- 
ticosteroids may be of help during this phase 
of acute hepatitis, but the evidence in favor 
of their use is controversial. 
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you ever thought 
of the possibility of life 
without viruses? I am 
sure that those who 
have gone before us 
have not, in their 
day-to-day thinking, 
thought of life without 
smallpox, bubonic 
plague, diphtheria, tu- 
berculosis, venereal dis- 
eases, typhoid, the en- 
teric diseases that are especially devastating 
in the early months of life, malaria, yellow 
fever, streptococcal diseases and their com- 
plications, pneumonia, typhus—and | could 
go on. Have you ever considered the unex- 
pected benefits that have accompanied the 
elimination of many of these diseases? 

Let me cite some of the medical problems, 
to say nothing of the personal and social prob- 
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It has long been held that a killed-virus 
antigen would not induce complete immu- 
nity, that the effect would be transient, and 
that many injections would be required. 
These preconceptions are false. An adequate 
antigenic stimulus with killed-virus polio- 
myelitis vaccine will induce long-lasting 
and possibly permanent effects. It is also 
possible that durable immunity can be in- 
duced by a single antigenic stimulus if it 
is sufficiently potent. 

Exciting possibilities for the future include 
the addition to the poliomyelitis vaccines 
of other viruses that may behave in the 
same manner, to permit induction of im- 
munity to many diseases at the same time. 
Very little new knowledge is required for 
this to be possible, and technics for acquir- 
ing the knowledge are at hand. 


lems, of persons who survived these infections 
and bore their effects, many of which at first 
were not known to be the consequences of the 
infections and only later were causally related 
to a recent or remote event. Consider the blem- 
ishes of smallpox, which led to development 
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FIGURE 1. Incidence of poliomyelitis in the United States, 
March through December. 


of the forerunner of adhesive tape (long called 
court plaster) to cover the scars. The compli- 
cations of tuberculosis such as Pott’s disease, 
tuberculosis of the urinary tract, tuberculous 
meningitis, and adrenal insufficiency are fa- 
miliar to you. Diphtheritic myocarditis and 
adrenal disease due to the effects of diphtheria 
toxin, the neuropathies, syphilitic aneurysm of 
the aorta, and general paresis in its various 
forms are things of which we need not be 
reminded. Typhoid fever, the multicellular 
parasitic diseases, and the dysenteries, includ- 
ing the chronic effects of amebic infestation, 
have been reduced sharply in this country be- 
cause of the environmental controls that have 
kept them from contributing the share they 
once did to the museum of medical mementos. 

Side benefits have accrued from the use of 
antibiotics in treatment and control of the 
spread of streptococcal diseases. Reduction in 
the incidence of rheumatic fever (and conse- 
quently of subacute bacterial endocarditis), 
acute nephritis, infections of the middle ear, 
and mastoiditis has followed the development 
of methods for partial control, at least, of 
streptococcal disease. 
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FIGURE 2. Incidence of poliomyelitis in the United States, 
winter and spring months. 


(Figures 1 and 2 are from information obtained from the United 
States Public Health Service through The National Foundation.) 


For some time I have been interested not 
only in trying to understand some of the basic 
characteristics of viruses and of immunologic 
mechanisms as matters about which I have 
been curious, but also in the possible conse- 
quences of putting together relevant bits of 
knowledge that might bring about the control 
of diseases caused by viruses. | am now espe- 
cially curious about the consequences that con- 
ceivably might follow such control. By and 
large I have been reluctant to speculate about 
these possibilities other than in the privacy of 
the places where I do my thinking and in the 
laboratory where experiments are designed 
and carried out. However, I may soon relax 
in this respect, because some of the specula- 
tions and imaginings of several years ago are 
beginning to come true, and possibly some 
of the things I now think about from time to 
time may come true in the future. 

It would be idle folly to dream about a life 
without viruses, at least those viruses that are 
the cause of some of our obvious problems 
(and perhaps those that are not the obvious 
cause of other equally important problems 
whose cause is still not clear), unless we had 
at our disposal a means to control the viral 
diseases, to eliminate them from our environ- 
ment as we were able to do with typhoid and 
dysentery. The problem before us is the con- 


POSTGRADUATE MEDICINE 


3 
1004 
FIELD TRIAL 
| 
| 
| 
| 
| 
| 
Re 
a 


30- 


fo) 


RATE PER 10Q000 


VACCINE STATUS NONE ONE Two THREE FOUR Doses 


Estim Popuiati 

ita 13 36 74 36 
Number of Cases 508 234 209 267 51 
Rate /I00,000 32) 58 36 14 


FIGURE 3. Rates of paralytic poliomyelitis in 1959 among 
children four years old and younger according to vac- 
cination status. Straight line describing reduction cor- 
responding to number of doses of vaccine has important 
implications (see text). 


trol of viruses at whatever point they may be 
vulnerable in the course of transmission. In 
the absence of chemical and physical means, 
one way of so doing seems to be the use of 
immunologic methods. I could illustrate this 
idea in a number of ways, but I will use polio- 
myelitis as an example since this disease con- 
tinues to be of practical interest to you and 
because it is likely that the principles involved 
will, in time, prove applicable to a wide variety 
of viral diseases—with the consequence, I be- 
lieve, that man will some day be the master 
and viruses can be controlled. I will leave, 
however, to others or to another time a dis- 
cussion of the will to do when the means exists. 

I will begin by reviewing the effects of the 
use of poliomyelitis vaccine in the United 
States in the past six years. Figure 1 illus- 
trates the incidence of poliomyelitis in the 
United States from 1949 to the middle of 
October 1960. The vertical scale indicates the 
number of cases per week from March to 
December. The mountainlike peaks reflect the 
seasonal rise in weekly incidence in the years 
before the field trial, and I call your attention 
to the fact that in any given week at the height 
of the season there were between 2000 and 
4000 cases. Vaccine was introduced in 1954, 
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FIGURE 4. Rates of paralytic poliomyelitis in 1959 among 
various age groups according to vaccination status. Paral- 
lelism of lines suggests corresponding degrees of efficacy 
of vaccination at all age levels. 


and the pattern that evolved thereafter is clear. 
By the middle of October 1960 the total cases 
for the year numbered about 2500, with an 
estimate for the entire year being perhaps 
slightly more than 3000. This is noteworthy 
when one considers that in any one of a num- 
ber of successive weeks in the years 1949 and 
1952 the score was of this magnitude. 

To illustrate the pattern of the disease, not 
merely during the summer and fall but in 
the winter and spring as well, figure 2 pre- 
sents the incidence of poliomyelitis from De- 
cember through May in the years from 1951 
to 1960. I call your attention to the reduced 
incidence in what might be called the inter- 
epidemic period. For comparison, the inci- 
dence of poliomyelitis in the summer of 1960 
is shown, and you will observe that even in 
August and September 1960 there was less 
disease than there was in December and Jan- 
uary of the prevaccination years. 

Are these effects due to vaccination or do 
they merely represent normal fluctuations in 
incidence of the disease? Figure 3 plots the 
1959 paralytic rate in the age group of zero 
to four years against the number of doses of 


101 


30 
e 
x 
. 
Te) \ 
4 x 
° 
AGE_GROUP 
O-4 yrs. 
‘ 
° 
j 


40} 


wo 


CUMULATIVE PERCENT IMMUNIZED 
9 


80} 
90} 
100! 


NUMBER OF DOSES 


vaccine, on a logarithmic scale. The rate is 
calculated from the estimated number of chil- 
dren in this age group who did not receive 
vaccine. In 1959, there were 4.7 million chil- 
dren aged four years or less who had not 
received vaccine, and in this group there were 
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NUMBER OF DOSES OF VACCINE 
FIGURE 6. Hypothetical comparison of observations de- 
picted in figure 3 with vaccines of different potencies. A 
line drawn parallel to the line shown in figure 3 and 
put on a percentage scale indicates that four doses of 
vaccine have reduced the probability of paralysis by 
about 96, and three doses by about 90 to 92. 
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FIGURE 5. Cumulative percentages 
of immunity after multiple injec- 
tions of vaccines of different hypo- 
thetical potencies. Line plotted 
from 1959 epidemic experience fol- 
lows theoretical calculation reason- 
ably closely. 


1,508 cases of paralytic poliomyelitis, or 32.1 
per hundred thousand. The rate decreased ac- 
cording to the number of doses of vaccine, 
ranging from 18.0 per hundred thousand for 
1.3 million children who had received one 
dose to 1.4 per hundred thousand for 3.6 
million children who had received four doses 
of vaccine. 

The unexpected finding was the way these 
points fell in a straight line. This was rather 
surprising and presented rather important 
theoretical as well as practical implications. 
Anticipating what I will say in a moment, the 
point indicating the rate of paralytic polio- 
myelitis among children who had received 
four doses of vaccine is 96 per cent lower than 
the point indicating the rate among unvac- 
cinated children, which would mean 96 per 
cent effectiveness or a 96 per cent reduction 
in probability of paralysis. 

The downward slope of the line depicting 
paralytic rate in the age group of zero to 
four years was also observed for the age groups 
from 5 to 19 and from 20 to 39 years (figure 
4). These data have been discussed fully in 
a paper published in the October 1, 1960 
issue of the Lancet. I merely want to call at- 
tention to the parallelism of the lines, suggest- 
ing corresponding degrees of efficacy of vac- 
cination at all age levels. It was to be expected 
that the lines would be lower as the age scale 
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FIGURE 7. Type 1 antibody response 
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ence Vaccine A to subjects without 64 
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(From Salk, J. E.: Considerations in the 44 
preparation and use of poliomyelitis virus 
vaccine. J.A.M.A. 158:1239, 1955.) <44 e 
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advanced, because of the naturally acquired 
immunity. 

The straight line means that if a single 
dose of vaccine immunized a certain percent- 
age of all susceptible persons, a second dose 
would immunize the same proportion of the 
remaining susceptible persons, a third dose 
would immunize the same proportion of those 
remaining, and so forth. It is a typical line 
such as describes the half-life or decay of a 
radioactive substance, for example. 

The observations described by these straight 
lines have a rather important practical bear- 
ing and take on more meaning when one ex- 
amines figure 5. The vertical scale indicates 
the cumulative percentage immunized after 
multiple injections of vaccines of different 
hypothetical potencies, and the horizontal scale 
the number of doses of vaccine. The postulate 
is that if a vaccine is totally ineffective after 
one dose, it will be ineffective after two, three 
or four doses; if it is effective in 10 per cent 
of persons after one dose, a second dose will 
immunize an additional 10 per cent, and so 
forth, describing a line that would slope as 
indicated. If a vaccine were 30 per cent effec- 
tive after one dose, it would immunize up to 
75 per cent by the fourth dose. It follows that 
it would be possible for vaccine to be 99 per 
cent effective after one dose, and theoretically 
to approximate 100 per cent effectiveness after 
one dose. This hypothetical speculation was 
tested by the 1959 epidemic experience, and 
you can see that when the points were plotted 
the observed line followed the theoretical one 
reasonably closely. This means that we now 
understand enough about the mechanisms of 
action of an immunizing agent of this kind 
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to be able to predict rather closely the effects 
with one dose or more than one dose. More 
importantly, it allows the theoretical specula- 
tion, which I think is not unrealistic, that it 
should be possible to immunize with a single 
dose of vaccine. 

Figure 6 illustrates the same point another 
way. Much of this analysis was carried out 
in order to answer the question, How many 
doses of vaccine are necessary to achieve full 
protection? Vaccines of different hypothetical 
potencies are compared with the observed ef- 
fectiveness of one or more doses of vaccine 
in 1959 in the age group of zero to four years 
(plotted in figure 3). A line drawn parallel 
to the one shown in figure 3 and put on a 
percentage scale indicates that four doses have 
reduced the probability of paralysis by about 
96 per cent, and three doses have reduced it 
by about 90 to 92 per cent. If a vaccine were 
60 per cent effective after the first dose, or 
75 or 90 per cent effective, higher percentages 
of effectiveness would be achieved with fewer 
doses. One can also see that administration 
of a fifth dose, using vaccine of the same 
order of potency as that which has been avail- 
able, would increase the protection along the 
same line; if the vaccine were 75 or 90 per 
cent effective, the increase in protection rate 
would descend more abruptly. 

The purpose in presenting these data is to 
indicate that we now have a mathematical un- 
derstanding of the meaning of effectiveness 
in relation to number of doses of vaccine and 
to potency of the vaccine. 

How practical and realistic is it to expect 
that immunization against poliomyelitis, and 
perhaps against other viral diseases, might be 
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effective after a single dose? In figure 7, each 
dot represents one person. The number of sub- 
jects in the various groups ranges from 26 to 
35. A single dose of a Reference Vaccine was 
given to these subjects in a titration series 
beginning with 2 ml. and decreasing to 1/16 
ml. The vertical scale indicates the geometric 
mean antibody titer two weeks later. You can 
see that potent material can induce antibody 
formation in all persons. When the material 
is less potent, the degree of effectiveness is 
somewhat less, in the sense that more persons 
do not respond. 

It was first suggested that three doses of 
vaccine should be given in a sequence wherein 
two doses were followed by a third seven 
months later. Figure 8 shows the antibody re- 
sponse to three doses of vaccine given at two 


week intervals. After the third dose, the anti- 
body level did not rise as it did after the first 
two doses, and consequently it was suggested 
that the third dose be postponed. Figure 9 
indicates that when the third dose was post- 
poned until a year after the second dose, the 
antibody response was very high. You are all 
familiar with the booster phenomenon and will 
recognize that it is important in raising anti- 
body titer to high levels. The point I wish 
to make is that we now believe it is unneces- 
sary to have such high levels of antibody for 
immunity to poliomyelitis. You will discover 
the meaning of this statement in a moment. 

Figure 10, showing the antibody response 
after a booster dose in relation to the potency 
of vaccine used for primary inoculation and 
in comparison with the antibody titer follow- 
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ing natural infection, demonstrates that the 
response to a booster dose is influenced by 
the intensity of the first antigenic stimulus. 
The subjects depicted are the ones whose 
initial response to different quantities of anti- 
gen is shown in figure 7. A year later, each 
was given a constant booster dose. The booster 
phenomenon is not an all-or-none effect, but 
is one whose intensity is influenced by the 
intensity of the first dose of vaccine. Compari- 
son of the antibody response of the vaccinated 
subjects with the levels of antibody following 
paralysis (right-hand frame of figure 10) re- 
veals that it is possible, with a killed-virus 
vaccine, to induce antibody levels greater than 
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those induced even by a natural infection; but 
one can also induce a lesser response, depend- 
ing on the potency of the antigen. 

One, two and three years after administra- 
tion of the booster dose, the high antibody 
levels persisted in the subjects who had re- 
ceived potent doses initially (figure 11). Anti- 
body levels were somewhat lower for the sub- 
jects whose first doses of vaccine were less 
potent. These observations are intended to in- 
dicate the tendency for antibodies to persist 
at whatever level is present at the one year 
postvaccination point; and it may be low or 
high, again indicating the importance of po- 
tency of vaccine used for the initial dose. 
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FIGURE 12. Antibody titers of 10 


Figure 12 is a chart depicting the antibody 
response of a child, 10 years old initially, 
whom we have followed for seven years. It 
typifies observations in other children whom 
we have followed for this length of time. A 
primary response followed the initial dose of 
vaccine, and the booster effect was observed 
at seven months. A seemingly sharp decline 
ensued over a period of a year, and there has 
been a plateau for approximately six years 
after the booster dose. This bears on the ques- 
tion that interests all of us, namely, How long 
does immunity last after the use of a killed- 
virus poliomyelitis vaccine, and is it necessary 
to give repeated annual injections to sustain 
immunity? I think the chart in figure 12 
should answer the question in part. Figure 13 


TYPE 
ol year old child followed for seven 
-« 0 years. Response is typical of that 
iat Sti seen in many children and is not 
an isolated finding (see figure 13). 
6 7 


represents observations in 13 children and 
shows the course of the antibody levels for six 
years following administration of the booster 
dose. The titers of type 3 antibody are depict- 
ed here, but the same course is evident for 
types 1 and 2. The persistence shown in figure 
12 is not an isolated observation. 

Figure 14 is intended to show that per- 
sistence of antibody levels is evident after pri- 
mary immunization even when a booster dose 
is not given. The seven year old child whose 
chart is reproduced received three doses of 
field-trial vaccine two weeks apart. We regard 
this as primary immunization because of the 
relatively short interval between doses. You 
can see the degree of persistence of antibodies. 
In other instances we have observed seven 


st FIGURE 13. Type 3 antibody levels 


32 one to six years following booster 


6 dose seven months to one year 


32 
4 ‘ eee dose in 13 triple-negative children 
(two doses two weeks apart, third 


later). 
8 (Figures 3 through 6 and 11 through 13 


8 are from Salk, J. E.: Persistence of im- 
munity after administration of formalin- 
treated poliovirus vaccine. Lancet 2:715, 
1960.) 
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FIGURE 14, Persistence of antibody three years after 
primary vaccination. Booster dose was not given. 


(From Salk, J. E.: Preconceptions about vaccination against paralytic 
poliomyelitis. Ann. Int. Med. 50:843, 1959.) 


year persistence after primary immunization. 
These were all rather surprising observations. 
Dr. Gordon Brown of the University of Michi- 
gan has also observed this persistence. 

Figure 15 reproduces the line describing 
the relationship between number of doses of 
vaccine and its effectiveness in 1959 for the 
age group of zero to four years and presents 
a line describing this relationship for 1960 
(through September 19). The relationship is 
essentially the same for the two years. 

I can summarize all that I have tried to 
indicate up to now by saying that it appears 
that if vaccine is of sufficient potency one 
should be able to immunize with a single dose, 
and consequently the goal will be to produce 
antigens of that degree of potency. But I now 
want to emphasize the fact that this is not the 
limiting factor in furthering the elimination 
of paralytic poliomyelitis in this country. The 
important and crucial factor is the extent of 
use of vaccine. 

Figure 16 depicts a typical story that has 
recurred throughout the United States in the 
past several years. It shows the incidence of 
poliomyelitis among white persons and among 
nonwhite persons in Detroit in 1958. Polio- 
myelitis occurred in epidemic form among the 
Negroes but not among the white population. 
The reason was clearly a difference in degree 
of use of vaccine. This pattern has been ob- 
served in Des Moines, Iowa, in Providence, 


Rhode Island, in Little Rock, Arkansas, in 
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FIGURE 15. Rates of paralytic poliomyelitis, 1959 and 
1960 (up to September 19), zero to four year age group, 
according to vaccination status. 


Chicago and elsewhere throughout the country 
for the past several years wherever small out- 
breaks of poliomyelitis have occurred. 

Figure 17 shows the estimated percentages 
of persons in the different age groups who had 
received three or more doses of poliomyelitis 
vaccine by April 1960. About 42 per. cent of 
children less than five years of age had not 
had three doses; it is in this segment of the 
population that the disease has been occur- 
ring predominantly. In spite of the fact that 
a large segment of the population has not been 
vaccinated, it is interesting to note the striking 
effects of use of the vaccine (see figure 1). 

The number of cases of paralytic and non- 
paralytic poliomyelitis per year since 1950 in 
Australia, Denmark and Sweden are tabulated 
in figure 18. These figures were obtained from 
World Health Organization reports. Combined, 
they reveal an average of about 6000 cases 
per year from 1950 to 1954 in a population 
of 21.9 million, or a case rate of 26.7 per 
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FIGURE 16. Attack rates of poliomyelitis, Detroit, 1958. 
Population estimates: white, 1,480,000; nonwhite, 420,- 
000; total, 1,900,000. 


(From Salk, J. E.: Vaccination against yelitis: An ounce of 
prevention. Roy. Soc. Health J. 79:310 


hundred thousand. In 1” 4 the rate dropped 
by 97.5 per cent, and ;: the time the figures 
for 1960 were compiled (October 1) it had 
dropped by 99.5 per cent, with merely two 
cases in Denmark and seven in Sweden. It 
would appear that the experience has been 
somewhat better in these countries than it has 
been in the United States. The reason, I be- 
lieve, is not principally any superiority in the 
vaccine available but rather that persons in 
the younger age groups have been systemati- 
cally vaccinated. It is also true that these 
countries have smaller populations and geo- 
graphical areas—but the data are highly 
suggestive. 


POPULATION. 45 74 29 1950-54 
AER. 
1950 2267 i718 5557 
195! 4736 383 55! 5670 
1952 1743 5676 492 79ll 
1953 1677 1591 5030 8358 
1954 1906 352 1009 3267 
1955 874 7O 486 1430 
1956 1274 191 55! 2016 
1957 141 2! 250 412 
1958 ite) 66 191 367 
1959 75 26 56 157 
1960 (26) (2) 7” (35) 
CASES 6152 
RATE/i00,000 26.7 
RATIO 100 
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FIGURE 17. Estimated percentages of persons who had 


received three or more doses of poliomyelitis vaccine by 
April 1960. 


(From projections prepared by The National Foundation, based on 
unpublished data of the National Office of Vital Statistics from popu- 
lation surveys conducted by the Bureau of the Census.) 


All the cases of paralytic poliomyelitis in 
the United States in 1959 are charted in figure 
19 according to age groups. Forty-three per 
cent occurred in children less than five years 
of age. Young mothers and fathers in the 20 
to 29 year group were more affected than 
other young adults. The black portions of the 
columns indicate the percentages of cases 
among persons receiving fewer than three 
doses of vaccine. It would appear, therefore, 
that the black portions reflect failure to use 
vaccine, and the white portions the so-called 
vaccine failures at the three dose level. 

The fluctuations in the incidence of polio- 
myelitis in the United States in the six years 


1959 
4 
FIGURE 18. Incidence of poliomye- 
| litis per year since 1950 in Aus- 
tralia, Denmark and Sweden. 
\ 
| 


(From data obtained from reports of the 
World Health Organization through Mr. 
Gabriel Stickle, The National Foundation.) 
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before and the six years after the 1954 field 
trials are seen in figure 20. The consistent 
drop from an average rate of about 30 in the 
first six years to an estimated rate of about 
1.5 cases per hundred thousand for 1960 is 
evident. How do we know this rate is not 
going to go up again, and how does this look 
in the longer perspective? Figure 21 shows, 


RATE PER 100,000 


949 50 S| 52 53 54 55 56 57 58 59 1960 
FicuRE 20. Annual incidence of poliomyelitis (rate per 
hundred thousand population) in the United States for 
the six years before and six years after introduction of 
vaccine. 
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on a logarithmic scale, the fluctuations in in- 
cidence of poliomyelitis in the United States 
since 1915. There was a low incidence in 1938 
and there was a rather high incidence in 1916. 
The logarithmic decline can descend far below 
the point estimated for 1960; the Scandinavian 
countries and Australia are near the bottom 
of the chart, and we will be there soon. 


Conclusion 


It does seem possible to control a viral dis- 
ease with a so-called killed-virus vaccine. Why 
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FIGURE 21. Fluctuations in incidence of poliomyelitis in 
the United States since 1915. 
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is this point important? Why does it matter 
whether a live virus or a killed virus is used? 
In part the question is of academic interest 
in the kind of discussion which goes on in 
scientific circles and which no one else cares 


* about. The question is important in scientific 


circles because the idea has long prevailed 
that immunity induced by a killed-virus anti- 
gen would be incomplete, the effect would be 
transient, and many repeated injections would 
be required. It has also been said that only a 
live-virus vaccine can ultimately eradicate 
poliomyelitis; I prefer a less extreme word 
that would convey the idea of approximating 
extinction. 

It is evident from the foregoing observa- 
tions that these preconceptions were false, and 
we need not argue academically about whether 
persistence of antibodies is due to continued 
presence of live virus in the host or to repeat- 
ed reinfections. It is clear that the facts re- 


quire neither explanation, because an adequate 
antigenic stimulus with killed-virus poliomye- 
litis antigen will induce long-lasting and pos- 
sibly permanent effects. In this respect aca- 
demic discussion is of practical importance. 

Other observations that are of both aca- 
demic and practical interest are related to the 
possibility that durable immunity can be in- 
duced by a single antigenic stimulus if that 
stimulus is sufficiently potent. This is seeming- 
ly a new idea, but one that should have been 
entertained all along. Be that as it may, the 
exciting possibilities for the future include the 
addition to the poliomyelitis vaccines of other 
viruses which may behave in the same manner, 
to permit the induction of immunity to many 
diseases at the same time. Very little new 
knowledge is required for this to be possible. 
and technics for acquiring such knowledge are 
at hand. The more exciting idea is what life 
will be like without viruses. 
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A Biochemical Concept of 


Mental Disease 


WILLIAM M. McISAAC* 


The Cleveland Clinic Foundation and 
The Frank E. Bunts Educational Institute, Cleveland 


Some 200 years ago 
the eminent chemist 
Boerhaave expressed 
the opinion that “the 
mind is in no way the 
subject of chemical in- 
vestigation.” It is sur- 
prising that this con- 
cept should have been 
accepted tacitly for so 
long, especially since 
mankind’s knowledge 
of the effects of chemi- 
cal compounds on mental processes dates back 
to prehistoric times, as evidenced by the find- 
ing of poppy heads in the kitchen middens of 
the Swiss lake dwellers. 

Since time immemorial, primitive tribes all 
over the world have been making and taking 
plant extracts, in association with their cere- 
monies and rituals, in order to cause psychotic 
states and hallucinations. In South America, 
for example, the jungle vine Banisteria caapi 
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Evidence strongly favors an abnormal sero- 
tonin metabolism as an etiologic factor in 
some forms of mental disease, and it is 
possible that under certain circumstances a 
harmala alkaloid, endogenously produced, 
could cause a psychotic state; such a state 
would tend to be chronic because of a 
chemical feedback mechanism. Although 
only a theory, this hypothesis provides the 
fascinating motivation to fulfill Thudi- 
chum’s dictate to study the normal brain 
chemistry “to its uttermost detail” so that 
eventually we may be able to isolate the 
“poisons fermented within the body” which 
are responsible for insanity. 


has been used by Peruvian and Colombian 
Indians as a source of caapi, a potion which 
causes exhilaration followed by terror. Those 
who have taken caapi report seeing fantastic 
colorful visions followed later by terrifying 
hallucinations. Natives participating in the 
ceremony of Yurupari, driven to a frenzy by 
these delusions, savagely attack each other 
with whips.’ The active principle in caapi has 
been extracted and identified as the alkaloid 
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harmine, and the pure alkaloid also has been 
found to produce hallucinations in man under 
experimental conditions. 

The effects of drugs on the thought process 
seem to have been of particular interest to 
novelists through the ages. Among the writers 
who have described these effects from per- 
sonal experience are such distinguished men 
as De Quincey, Baudelaire, Dumas and Aldous 
Huxley. 

This should have been evidence enough that 
if abnormal mentation could be produced by 
chemical compounds, a chemical cause for or- 
ganic mental disease should be sought. In fact, 
as long ago as 1884, Thudichum,’ the pioneer 
of brain chemistry, wrote: “Many forms of 
insanity are unquestionably the external mani- 
festations of the effects upon the brain sub- 
stance of poisons fermented within the body. 
These poisons we shall, I have no doubt, be 
able to isolate after we know the normal chem- 
istry to its uttermost detail. And then will 
come in their turn the crowning discoveries to 
which our efforts must ultimately be directed, 
namely, the discoveries of the antidotes to the 
poisons and to the fermenting causes and 
processes which produce them.” 

The time, however, was not ripe, and this 
prophetic statement fell on deaf ears. Little or 
no progress was made along these lines until 
very recently. Only during the past two dec- 
ades have salient discoveries been made of a 
magnitude sufficient to give the required im- 
petus to this field of investigation, and it is 
well worthwhile to reconsider some of these. 

A scientific accident, as usual, was the first 
step. In 1943, Dr. A. Hofmann of the Sandoz 
Laboratories in Switzerland became ill while 
at work synthesizing derivatives of the ergot 
alkaloids. It was difficult for him even to reach 
home because of “fantastic pictures of extra- 
ordinary plasticity and intensive color surging 
towards him.” The illness was transient and 
Hofmann concluded that he must have in- 
gested a minute amount of the compound he 
had been making, lysergic acid diethylamide 
(LSD), and that this was the cause of his 
trouble. He proved this easily enough by de- 
liberately taking LSD and making himself 
violently ill. 
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Later it was found that as little as 0.1 mg. 
of LSD could produce a psychotic state in a 
normal subject for several hours. In many 
ways these experimentally produced psychotic 
episodes are indistinguishable from schizo- 
phrenia. One example of this similarity is 
found in the following illustration. When Hof- 
mann first discovered the hallucinogenic prop- 
erties of LSD he got an artist to draw a por- 
trait of him. Then the artist was given a small 
dose of LSD, and while under its influence he 
drew portraits at various time intervals. The 
elaboration of the drawings as the intoxica- 
tion increased was noticeable, and at the 
height of the psychotic effect the artist’s im-, 
pression of what he saw consisted of surrealis- 
tic confusion of vivid colors. It is interesting 
to compare these pictures with a series drawn 
by a schizophrenic artist at different stages of 
his illness. The British artist Louis Wain, an 
eccentric bachelor who drew portraits of cats, 
provided such a series. Over a period of years 
he lapsed into a schizophrenic breakdown and 
his pictures of cats became less and less realis- 
tic until finally they were just fantastically 
elaborate designs. 

I do not intend to suggest that surrealism 
and schizophrenia are synonymous. My in- 
tention is merely to underline the parallelism 
between the artist’s impression of reality while 
under the * uence of either a powerful psy- 
chotomimi..c drug or a naturally occurring 
mental disease. 

A truly major advance was made when the 
hormone serotonin was isolated by Rapport, 
Green and Page* at the Cleveland Clinic in 
1948. In the ensuing 10 years, so many in- 
vestigations centered around this compound 
that in a comprehensive review in 1958 Page* 
referred to some 682 papers concerning it. 

Among the many pertinent discoveries, a 
few which stand out were the finding of sero- 
tonin in the brain,® the observation that the 
level of this hormone was related to reserpine 
tranquilization,® and the finding that LSD 
could antagonize its peripheral actions. These 
discoveries led Woolley and Shaw‘ of the 
Rockefeller Institute to conclude that “the 
naturally occurring mental disorders . . . for 
example schizophrenia . . . which are mim- 
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icked by these (psychotomimetic) drugs, may 
be pictured as being the result of a cerebral 
serotonin deficiency arising from a metabolic 
failure.” And in Edinburgh Professor J. H. 
Gaddum* expressed the opinion “it is possi- 
ble that the serotonin in our brains plays an 
essential part in keeping us sane.” 

So, by 1954, not only was the possibility 
that there might be a chemical basis for men- 
tal disease accepted but a particular’ com- 
pound had been incriminated. It is only fair 
to point out that there are many other theories 


concerning other compounds, and these have 


been reviewed by Kety.” Also, we should not 
make the elementary mistake of thinking that 
there may be only one cause for, say, schizo- 
phrenia, which probably is a blanket term for 
a multiplicity of mental aberrations. 

The evidence incriminating serotonin ap- 
peared to be particularly strong, and it was 
very tempting to imagine what an abnormal 
serotonin metabolism could do, in view of the 
well-established example afforded by phenyl- 
pyruvic oligophrenia, a disease in which the 
abnormal metabolism of the amino acid phen- 
ylalanine results in subnormal intelligence. 
Incidentally, it has been shown recently that 
the abnormal metabolism of phenylalanine is 
the primary defect but that the toxic phenyl- 
pyruvic acid formed interferes with normal 
serotonin metabolism, causing a secondary 
defect. 

Thus it seemed provident to explore the 
pattern of serotonin metabolism. It had been 
demonstrated that the major breakdown prod- 
uct of serotonin, due to the action of mono- 
amine oxidase, was 5-hydroxyindoleacetic 
acid,’° and measurement of this metabolite 
has proved to be of great value in the diag- 
nosis of malignant carcinoid. This, however, 
was not the whole story. Erspamer'’ had found 
that excreted 5-hydroxyindoleacetic acid ac- 
counted for only about half of an administered 
dose of serotonin. This posed the problem of 
what happened to the rest of it. To solve this 
problem, we administered radioactive sero- 
tonin to animals and studied the urine chro- 
matographically. At least five metabolites were 
present, one of which proved to be N-acetyl- 
serotonin.'* These metabolites, however, ap- 
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peared to be physiologically inactive, and 
only later was the significance of the produc- 
tion of acetylserotonin realized. 


Structure-Action Relationship of 
Psychotomimetic Compounds 


There are two lines of approach to a better 
understanding of mental disease: (1) elucida- 
tion of the normal chemistry of the brain and 
(2) study of those compounds which can 
cause a psychotic state. Study of the relation- 
ship between chemical structure and psychot- 
omimetic activity is likely to be a very re- 
warding approach but fraught with difficulty. 
The major problem is to discover a satis- 
factory procedure for assay. If one is inter- 
ested in hypertension, it is relatively easy and 
quite objective to measure the effects of drugs 
on blood pressure. This is not the case with 
compounds possessing psychotomimetic activ- 
ity, because the experience elicited in man is 
largely subjective and because it is doubtful 
what interpretation we should place on re- 
sults in lower animals, which are not credited 
with any great powers of thought. Neverthe- 
less, some objective comparison of relative 
psychotomimetic activity was necessary, so 
we have used a method in which rats are 
trained to escape from an electric shock by 
going from one side of a divided cage to the 
other when they see a warning light. The com- 
pound to be investigated is administered to 
rats so trained, and their performance is as- 
sessed by the number of times they fail to 
respond in the correct conditioned manner. 

The serotonin molecule has two main active 
centers, the amino group on the side chain 
and the hydroxyl group in the 5 position of 
the indole ring. Two types of derivatives were 
therefore studied: (1) those in which the 
amino group was methylated and (2) those in 
which the hydroxyl group was methylated. 

N-Methyl derivatives—Two reportedly hal- 
lucinogenic compounds with the amino group 
methylated are bufotenine and psilocybin. 

Bufotenine is N,N-dimethylserotonin (fig- 
ure 1) and is an active component of the psy- 
chotropic snuff called cahoba used by the 
Mura Indians of the Rio Negro during their 
annual assemblies. 
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FIGURE 1. Structure of psychotomimetic compounds related to serotonin. 


The American ethnologist Gordon Wasson 
and his wife’* discovered that the ancient re- 
ligious rites of the Mazatec Indians in a re- 
mote region of Mexico included the eating of 
teonanacatl, the “sacred mushroom,” which 
would induce exhilaration, incoherence and 
fantastic visions in brilliant colors. Later, these 
mushrooms (Psilocybe mexicana Heim) were 
successfully cultivated and the psychotropic 
principle was isolated and identified by Hof- 
mann and others as the phosphoric ester of 
N-N-dimethyl-4-hydroxytryptamine (figure 1). 

Bufotenine and psilocybin were found to be 
similar to serotonin in their effect on blood 
pressure. As evidence of their central effect, 
they potentiated hexobarbital sleeping time to 
an even greater extent than did serotonin (ta- 
ble 1), a fact that could be cerrelated to the 
protection of the amino group from rapid deg- 
radation by monoamine oxidase. Thus it 
seemed that these two hallucinogenic com- 
pounds were sufficiently similar structurally 
to serotonin to mimic some of its actions but 
sufficiently different from it not to be rapidly 
metabolized, and thus their actions tended to 
be more prolonged.” 


114 


O-Methyl derivatives—Epinephrine and 
norepinephrine are known to be inactivated 
in the body by methylation of the hydroxyl 
group. Methylation of hydroxyindoles, in con- 
trast, does not result in inactivation. In a com- 
parative study of a series of serotoninlike 
compounds and their O-methyl derivatives, it 
was the methylated compounds that caused 
trained animals to make the greatest number 
of mistakes.'® The O-methyl derivative of sero- 
tonin, for example, caused as many mistakes 


TABLE 1 


PROLONGATION OF SLEEPING TIME BY 
PsYCHOTOMIMETIC COMPOUNDS 


AVERAGE SLEEPING | oncATION 
COMPOUND TIME 
( MINUTES) 
Hexobarbital* 99 + 14 
Serotonin? 156 + 18 58 
Bufoteninet 179 + 13 80 
Psilocybin? 224 + 26 125 


*150 mg. per kilogram. 
+51 micromoles per kilogram. 
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Fic' RE 2. The ability of 
melatonin to lighten the 
skin of a frog (left). 


as bufotenine, and the most potent compound 
tested in this series was the O-methyl deriva- 
tive of bufotenine."® 

Melatonin—Since O-methylation appeared 
to increase psychotomimetic activity, it was of 
great significance when it was found that this 
process actually could take place in the brain. 
As so often happens, this discovery was the 
result of an endeavor in an entirely different 
field, namely, the long search by Dr. A. B. 
Lerner at Yale University for the hormone 
which can make frog skin lighter in color. 

The pineal body has always aroused curios- 
ity, largely because no obvious function could 
be assigned to it—although according to the 
Cartesian concept it was reputed to be the seat 
of the soul. It was, however, known that pineal 
extracts could cause a lightening in color of 
the skin of some amphibians. Recently the hor- 
mone responsible for this, melatonin, has been 
isolated by Lerner, Case and Takahashi™* and 
found to be the O-methy] derivative of acetyl- 
serotonin. It is the most potent skin-lightening 
agent known (figure 2) and causes the aggre- 
gation of melanin granules around the melano- 
cyte nucleus. This aggregation is associated 
with a change of cytoplasmic colloidal state 
from a sol to a gel with consequent diminu- 
tion of melanin production."* 

Another compound isolated from pineal tis- 
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sue by the same workers proved to be 5-meth- 
oxyindoleacetic acid, and there has been some 
discussion regarding its origin. 

Since these compounds represented a fur- 
ther development in the serotonin story, we 
synthesized radioactive melatonin and 5-meth- 
oxytryptamine to study their metabolic fate. 
5-Methoxytryptamine was rapidly metabolized 
to 5-methoxyindoleacetic acid,’® whereas only 
2 per cent of melatonin was converted to this 
acid. This seems good circumstantial evidence 
for the presence of 5-methoxytryptamine in 
the brain. The significance of the presence of 
such a physiologically active compound re- 
mains to be seen. Melatonin was found to be 
metabolized largely to 
but a minor metabolite no longer had the char- 
acteristics of an indole compound. Thus the 
present concept of the complex metabolic pat- 
tern of serotonin is best expressed as shown 
in figure 3. The non-indolic metabolite of 
melatonin could be explained in three ways: 
opening of the indole ring, conversion to an 
oxindole, or cyclization to a harmala alkaloid. 

It was the last-named possibility that was 
particularly intriguing, because the alkaloids 
are very potent, physiologically active com- 
pounds. In the case of melatonin, by the sim- 
ple removal of one molecule of water it can be 
converted into 10-methoxyharmalan (figure 
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FIGURE 3. Present concept of metabolic pattern of serotonin. 


4). Now, melatonin itself appears to have no __ it quite incapable of correctly performing its 
effect on behavior, but we found that 1 mg. or simple conditioned behavioral pattern. In ad- 
less of 10-methoxyharmalan given to atrained dition, 10-methoxyharmalan was found to ex- 
rat could set it trembling all over and make __ ert the same skin-lightening effect on frogs as 


CH2 CH2 CH2 
CH30 CH2 CH30 
| 
fe} /NH -H20 
NaC 
CH3 CH3 
Melatonin 10-Methoxyharmalan 
H 
CHa 
CH30 aN CH30 oN 
NH NH C 
CH3 CH3 
Harmine Harmaline 


FicuRE 4. Melatonin by cyclodehydration is readily converted into 10-methoxyharmalan, which is related to harmaline. 
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Serotonin 5-Hydroxyindole- 
acetic acid 
5-Methoxy- MAO 5-Methoxyindole- 
tryptamine acetic acid 
N 
NH 
Alkaloid 
/ 
Acetyl- A 6-Hydroxy- 
serotonin = Melatonin melatonin 


FIGURE 5. Chemical feedback mechanism. The production of an alkaloid would prevent the normal breakdown of sero- 
tonin and methoxytryptamine by monoamine oxidase (MAO), thus shunting serotonin metabolism down the pathways 
to produce more melatonin, methoxytryptamine and alkaloid. 


did melatonin, which suggested that some 
interconversion might take place. Another 
cogent argument is provided by the fact that 
in the test tube under physiologic conditions 
of pH and temperature, amines like 5-meth- 
oxytryptamine will condense with aldehydes 
and keto acids to give a similar harmalan. So 
it seems quite feasible that under certain cir- 
cumstances these alkaloids could be produced 
in the body. The result of such a process could 
be deduced from the effect 10-methoxyharma- 
lan had on our trained animals and the chemi- 
cal similarity it bears to harmaline (figure 4), 
which is the cause of the strange behavior and 
terrifying hallucinations experienced by the 
Peruvian Indians after drinking caapi. 

The psychotomimetic action of LSD has 
been thought to be due to its ability to block 
the action of serotonin,’’* and it is quite pos- 
sible that in psychotic states an endogenously 
produced compound, like LSD, might block 
the action of serotonin in the brain. It is there- 
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fore very significant that recently we have 
found that 10-methoxyharmalan, itself a de- 
rivative of serotonin, is a potent serotonin 
antagonist. This might well explain the psy- 
chotomimetic action of this alkaloid and fur- 
ther emphasize the importance of the possible 
production of such an abnormal metabolite. 
Chemical feedback mechanism—The har- 
mala alkaloids, besides causing hallucinations, 
have another property. They are potent mono- 
amine oxidase inhibitors’ and could there- 
fore prevent the normal breakdown of sero- 
tonin. The formation of such an alkaloid in 
the body would cause serotonin metabolism to 
be shunted down the pathways which would 
lead to the production of more 5-methoxy- 
tryptamine, melatonin and 10-methoxyharma- 
lan (figure 5). Thus a chemical feedback 
mechanism would be set up in which the toxic 
compound, once formed, would tend to perpet- 
uate its own formation in increasing amounts. 
On this basis it might be expected that mono- 
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amine oxidase inhibitors would initiate such a 
mechanism and, in fact, there have been some 
reports of hypomania starting with the ad- 
ministration of such drugs and persisting for 
months after their withdrawal. 
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ME BRINGS. Postgraduate Courses 


AMERICAN COLLEGE OF GASTROENTEROLOGY, CLEVELAND: 
Annual postgraduate course in gastroenterology, to be 
held October 26-28 at the Sheraton-Cleveland Hotel. For 
further information, write to: American College of Gas- 
troenterology, 33 West 60th Street, New York 23. 


INTERNATIONAL SYMPOSIUM ON Bong, SAN FRANCISCO: 
Sponsored by the San Francisco Medical Center and 
Continuing Education in Medicine and the Health 
Sciences, University of California, and Merck Sharp & 
Dohme, this symposium will be held October 7-9 in the 
Medical Sciences Building, University of California 
Medical Center. For further information, write to: Dr. 
Seymour M. Farber, Assistant Dean in Charge of Con- 
tinuing Education in Medicine, University of California 
Medical Center, San Francisco 22. 


Society oF Nuctear Mepicine, Dattas: Ninth annual 
meeting to be held June 27-30, 1962, at the Baker Hotel. 
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For further information, write to: Administrator, Society 
of Nuclear Medicine, 430 North Michigan Avenue, 
Chicago 11. 


University or MinnFsota, MINNEAPOLIS: Courses to be 
presented at the Center for Continuation Study during 
1961: 
Pediatrics for specialists, September 18-21 
Obstetrics for specialists, October 2-4 
Dermatology for specialists, October 19-21 
Radiology for radiologists (urologic radiology), No- 
vember 6-10 
Ophthalmology (refraction) for general physicians, 
November 15-17 
Orthopedics for orthopedic surgeons (hand surgery), 
November 16-18 
For further information, write to: Director, Department 
of Continuation Medical Education, 1342 Mayo Memo- 
rial, University of Minnesota, Minneapolis 14. 
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Office Diagnosis of Congenital 
Malformations of the Heart, Part 1 


BENJAMIN M. GASUL, RENE A. ARCILLA AND 
MAGNUS H. AGUSTSSON* 


Cook County Children’s Hospital, Chicago 


Never before in the 
history of medicine has 
clinical examination of 
the cardiac patient been 
as valuable as it is to- 
day. Data obtained by 
angiocardiography and 
cardiac catheterization 
correlated with physi- 
cal findings, particular- 
ly those derived from 
auscultation, phono- 
cardiography, conventional roentgenograms of 
the chest, and electrocardiography, and with 
the lessons learned at the surgical table and 
at autopsy have revolutionized our knowledge 
of the hemodynamics of the normal and of the 
abnormal heart. These correlative studies en- 
able the clinician to recognize and to evaluate 
properly the timing and significance of the 
heart sounds and their relation to and the 
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A clinical approach to the diagnosis of con- 
genital cardiac malformations is described 
which the authors have found effective in 
exposing the important signs and their sig- 
nificance. Each available diagnostic meth- 
od is evaluated separately before all data 
are correlated. 

Clinical diagnosis based on history, physi- 
cal examination, roentgenography and elec- 
trocardiography was 94 per cent accurate 
in a series of cases seen in office consulta- 
tion and 90 per cent accurate in a series of 
hospital cases reviewed. The significance of 
the various signs and symptoms that are 
routinely searched for in the physical ex- 
amination is discussed. 

The salient points in the clinical diagnosis 
of the common entities are presented. 


significance of the various types of heart mur- 
murs. Interpretation of roentgenograms also 
has improved markedly. Roentgenographic 
findings can be checked by actual angiocar- 
diographic visualization of the structure, the 
size and position of the cardiac chambers and 
of the great vessels and their branches, during 
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various phases of systole and diastole. Simi- 
larly, information regarding pressures and 
flows in the cardiac chambers and in the great 
vessels gained by means of cardiac catheteriza- 
tion has made it possible for the experienced 
clinician to predict with reasonable accuracy 
the existing intracardiac pressures or degree 
of hypertrophy of the ventricles and to a lesser 
extent of the atria. 


Clinical Diagnostic Approach 


One of the important activities of the Pedi- 
atric Cardiophysiology Department at Cook 
County Children’s Hospital is a research study 
correlating the clinical, roentgenologic, elec- 
trocardiographic, vectorcardiographic, angio- 
cardiographic and hemodynamic data of pa- 
tients admitted to the service. In the first three 
or four years of this department’s existence 
the orthodox method of attempting a diag- 
nosis only after the special laboratory proce- 
dures had been performed was followed. In 
the past 10 years this method has been dis- 
carded and a new approach has been in use. 

The fellow in charge of the case presents 
initially only the history and the blood pres- 
sure in the extremities. Only the staff mem- 
bers and the moderator who are unfamiliar 
with the case then examine the patient, and 
each describes his findings. Emphasis is given 
to the following essential points: presence or 
absence of cyanosis and of differential cyano- 
sis; presence of distention and pulsations of 
the veins in the neck; type and rate of res- 
piration; size and location of the heart; pres- 
ence or absence of enlargement of the indi- 
vidual chambers; character and clinical 
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significance of the first, second, third and 
fourth sounds; location, intensity and degree 
of splitting of the first and second sounds; 
and type, location, frequency and duration 
of heart murmurs. The members of the staff 
then discuss the diagnostic possibilities which 
are based only on the history and the physical 
findings. 

The phonocardiogram, which is always 
taken by the fellow in charge of the case, is 
then examined and used to check the validity 
of the stethoscopic findings. The roentgeno- 
grams of the chest are then analyzed without 
any knowledge of the electrocardiographic 
tracing to give an unbiased, objective inter- 
pretation of roentgenologic findings. For ex- 
ample, if the right ventricle is 100 per cent 
hypertrophied (i.e., if its wall is 5 to 8 mm. 
in thickness instead of the normal 3 to 4 mm.), 
a roentgenogram will not disclose this, but 
an electrocardiogram almost always will. On 
the other hand, the chest roentgenogram is 
superior to the electrocardiogram in terms of 
recognizing dilatation of the cardiac chambers 
and great vessels and of evaluating the state 
of the pulmonary blood flow. 

Following analysis of the chest roentgeno- 
grams, the electrocardiogram and vectorcar- 
diogram are presented and the diagnostic pos- 
sibilities are reconsidered. As each laboratory 
procedure is presented, the criteria and sig- 
nificance of each abnormality are mentioned. 
The angiocardiograms then are shown, and 
again those who are aware of the cardiac 
catheterization data are not allowed to inter- 
pret these films. Finally the catheterization 
findings are discussed, and the moderator then 
reviews the essential clinical, roentgenologic 
and electrocardiographic findings and corre- 
lates them with the angiocardiographic and 
hemodynamic data. We believe that each avail- 
able diagnostic method should be evaluated 
on its own merits first, before correlation of 
all data is made. At times a diagnosis based 
on clinical grounds alone is misleading, but 
it is also well known that angiocardiographic 
or cardiac catheterization findings per se con- 
fuse the clinician at other times and lead to an 
incorrect diagnosis. 

We have found this clinical approach ex- 
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tremely effective in exposing the important 
clinical signs and their physiologic signifi- 
cance. It has been effective in teaching our 
fellows and ourselves, and even the young 
staff members become quite proficient in clini- 
cal diagnosis in a relatively short time. 


Accuracy of Clinical 
Diagnosis in 476 Cases 


The purpose of this paper is to present 
actual data on the value and limitations of 
the diagnosis of congenital malformations of 
the heart based on physical examination, 
roentgenography and electrocardiography. 
Since usually only very complicated and rare 
cases are reported in the literature, and since 
these cases usually cannot be diagnosed cor- 
rectly on clinical grounds alone or even by 
all available laboratory studies, one gets an 
erroneous impression of the true value of 
clinical diagnosis. 

We have reviewed the clinic records of 296 
consecutive patients with congenital heart dis- 
ease seen in office consultation in 1959 (table 
1) and the hospital records of 180 consecu- 
tive patients admitted to the cardiology ward 
in the same year. The diagnosis was estab- 
lished in 129 of the office cases and in 155 
of the hospital cases by angiocardiography, 
aortography, cardiac catheterization, surgery 
or postmortem findings (tables 2 and 3). The 
preliminary diagnosis based on clinical find- 
ings alone aided by fluoroscopic or roentgeno- 
graphic examination of the chest, or both, 
and by 15-lead electrocardiograms was com- 
pared with the final established diagnosis. 
The original clinical diagnosis was confirmed 
by subsequent special studies in 94 per cent 
of the office cases and in 90 per cent of the 
hospital cases (tables 2 and 3). 

The following entities, in order of frequen- 
cy, accounted for about 90 per cent of the 
cases seen in the office: ventricular septal 
defect, innocent murmur, tetralogy of Fallot, 
atrial septal defect, pulmonary stenosis with 
intact ventricular septum, aortic stenosis, 
patent ductus arteriosus, transposition of the 
great vessels, Ebstein’s anomaly, and coarcta- 
tion of the aorta. Of the hospital cases, the 
following entities, again in order of frequency, 
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TABLE 1 


Patients WitH CoNGENITAL MALFORMATIONS OF THE 
Heart SEEN IN OFFICE CONSULTATION IN 1959 


ENTITY NUMBER | PER CENT 
Ventricular septal defect 83 28 
Innocent murmur 52 17.5 
Tetralogy of Fallot 26 8.8 
Atrial septal defect (ostium 

secundum 24, ostium primum 2) 26 8.8 
Isolated pulmonary stenosis 26 8.8 
Aortic stenosis 21 7.0 
Patent ductus arteriosus 12 4.0 


Complete transposition of 
great vessels 5 
Ebstein’s anomaly 5 
Coarctation of aorta 4 1.35 
Congenital aortic regurgitation 3 
Coarctation of pulmonary artery 3 
Fibroelastosis 3 
Atrial septal defect and ventricular 
septal defect with pulmonary 


hypertension 3 1.0 
Pulmonary stenosis with atrial 

septal defect 3 1.0 
Tricuspid atresia z 0.7 
Ventricular septal defect and patent 

ductus arteriosus 2 0.7 
Total anomalous pulmonary venous 

connection 2 0.7 
Marfan’s syndrome with aortic 

sinus aneurysm 2 0.7 
Idiopathic dilatation of 

pulmonary artery 2 0.7 
Coarctation of aorta and ventricular 

septal defect : 1 0.35 
Coarctation of aorta and aortic 

regurgitation 1 0.35 
Preductal coarctation of aorta 1 0.35 
Single ventricle 1 0.35 
Coarctation of aorta and 

aortic stenosis 1 0.35 
Atrioventricularis communis or 

ventricular septal defect 1 0.35 
Pulmonary stenosis with ventricular 

septal defect 1 0.35 
Eisenmenger’s complex 1 0.35 
Cor triatriatum 1 0.35 


Aberrant thoracic arteries to right 


lung with arteriovenous fistula 1 0.35 
Taussig-Bing anomaly 0.35 
296 100 


caused about 90 per cent: ventricular septal 
defect, tetralogy of Fallot, fibroelastosis, patent 
ductus arteriosus, common atrioventricular 
canal, pulmonary stenosis with intact ventricu- 
lar septum, aortic stenosis, ventricular septal 
defect and pulmonary stenosis, ventricular 
septal defect and patent ductus arteriosus, 
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TABLE 2 


EsTABLISHED DIAGNOSES IN 129 OrFice CAsEs 


SPECIAL STUDIES 
DIAGNOSIS | DIAGNOSIS DIAGNOSIS peony | aa Surgery | Autopsy 

Ventricular septal defect 25 24 1 25 | 3 14 3 
Tetralogy of Fallot 16 16 0 ll ll 15 4 
Atrial septal defect 20 20 0 20 1 18 1 
Pulmonary stenosis 18 18 0 18 | 1 7 0 
Patent ductus arteriosus 7 7 0 0 | 0 <4 0 
Aortic stenosis 6 6 0 5 | 1 | 4 2 
Complete transposition of | 

great vessels 6 5 1 0 5 | 1 
Ebstein’s anomaly 3 3 0 | 3 1 | 2 | 1 
Coarctation of aorta 3 3 0 | 2 2 | 2 0 
Atrial septal defect and | | 

ventricular septal defect | | | 

with pulmonary 

hypertension 3 3 0 3 1 | 2 0 
Pulmonary stenosis with | 

atrial septal defect 3 | 2 1 3 | 1 1 0 
Coarctation of pulmonary | 

artery 2 | 2 0 2 | 0 0 0 
Tricuspid atresia 2 2 0 0 1 2 1 
Ventricular septal defect and | 

patent ductus arteriosus 2 | 1 1 2 | 0 2 0 
Total anomalous pulmonary | 

venous drainage 2 2 0 2 | 2 1 0 
Marfan’s syndrome with | 

aortic sinus aneurysm 2 2 0 1 2 0 1 
Congenital aortic | 

regurgitation 1 | 1 0 1 | 1 0 0 
Coarctation of aorta and | 

ventricular septal defect 1 1 0 1 0 1 0 
Coarctation of aorta and 

aortic regurgitation a 1 0 1 1 1 0 
Preductal coarctation of | | 

aorta 1 0 1 0 | 1 0 0 
Coarctation of aorta and | 

aortic stenosis 1 1 0 . | 0 | 1 1 
Pulmonary stenosis with 

ventricular septal defect 1 1 0 1 | 0 0 0 
Eisenmenger’s complex z 1 0 1 | 0 0 0 
Cor triatriatum 1 0 1 0 | 1 1 1 
Aberrant systemic artery | 

to right lung _0 | _0 

129 122 103 37 85 16 


Taussig-Bing anomaly, coarctation of the 
aorta, coarctation of the pulmonary artery, 
tricuspid atresia, Marfan’s syndrome with 
aortic sinus aneurysm, and atrial septal de- 
fect. Almost all these entities can be diag- 
nosed clinically. Table 4 lists the entities that 
were not correctly diagnosed clinically. 

A sine qua non for a successful clinical 
examination is a quiet room that is well illu- 
minated, preferably by natural light. Full co- 
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operation of the patient also is important. 
We find it necessary to sedate many infants 
and children less than three years old with 
NEMBUTAL® or SECONAL®, using approximate- 
ly 0.1 gr. per pound of body weight dissolved 
in 3 to 5 cc. of water and administered rectal- 
ly. If the patient is not well sedated after 30 
minutes, it may be necessary to give an ad- 
ditional amount of sedative (one-fourth or 
one-third of the initial dose). 
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Significance of Various Clinical 
Signs and Symptoms 


before we discuss separately the common 
congenital malformations of the heart, a brief 
discussion of the significance of the clinical 
signs and symptoms that are searched for 
routinely during the physical examination is 
in order. 

Cyanosis of cardiac origin is due to shunt- 
ing of venous blood into the systemic circula- 
tion through any intracardiac defect or ab- 
normal communication between the lesser and 
systemic circulations or between the pulmo- 
nary arteries and pulmonary veins. Peripheral 
cyanosis results from an abnormal slowing of 
the blood flow in the small vessels and capil- 
laries with consequent desaturation of the 
hemoglobin. This is commonly noted in pa- 
tients with severe congestive heart failure. 
Cyanosis also may be due to inadequate oxy- 
genation in the lungs such as in extensive 
atelectasis, pneumonia, large diaphragmatic 
hernia, or other conditions interfering with 
pulmonary ventilation. 

“Differential cyanosis” refers to a signifi- 
cant discrepancy in the degree of cyanosis 
between different segments of the body, no- 
tably the upper and the lower extremities. 
When the lower extremities are definitely 
more cyanotic than the upper extremities, a 
ductus with reversed flow is assumed to exist. 
When the upper extremities are remarkably 
more cyanotic than the lower extremities, com- 
plete transposition of the great vessels accom- 
panied by a patent ductus arteriosus probably 
exists. This is explained by the fact that the 
shunt arising from the pulmonary artery is 
fully oxygenated, and this lessens the arterial 
unsaturation of the lower part of the body 
compared with the upper extremities. Although 
the degree of cyanosis of the upper and lower 
extremities usually is identical, occasionally 
patients with tetralogy or tricuspid atresia 
who have equivalent arterial unsaturation of 
all extremities may manifest some differences 
in color of the fingers and toes, the latter 
appearing somewhat less cyanotic than. the 
former. The explanation for this is not known; 
sometimes it is due to peripheral vasoconstric- 
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tion when the feet are exposed to the cold. 

Patients with excessive pulmonary blood 
flow usually have frequent respiratory infec- 
tions, poor growth and development, easy 
fatigability and exertional dyspnea. They fre- 
quently manifest tachypnea even at rest. These 
findings may be noted in acyanotic patients 
with marked left-to-right shunts, such as in 
ventricular septal defect, patent ductus arteri- 
osus, large atrial septal defect, or aortic- 
pulmonary septal defect, or in cyanotic pa- 
tients with marked pulmonary blood flow, as in 
transposition of the great vessels without pul- 
monary stenosis, total anomalous pulmonary 
venous connection, or common atrioventricu- 
lar canal. A forceful and localized apical im- 
pulse that is displaced laterally and downward 
ordinarily suggests left ventricular enlarge- 
ment. A diffuse precordial impulse and left 
lower parasternal lift, which may be accom- 
panied by a precordial bulge, strongly indi- 
cate right ventricular enlargement. When 
there is no myocardial or valvular dis- 
ease, the degree of cardiac enlargement is a 
good index of the approximate magnitude of 
the pulmonary blood flow due to left-to-right 
shunts. Other findings associated with exces- 
sive pulmonary blood flow are a loud first 
sound due to forceful atrioventricular valvular 
closure and a mid-diastolic rumble at or in- 
side the apex due to torrential, turbulent 
blood flow through the atrioventricular orifice 
in early diastole. 

Much information may be derived from 
the second sound, which in the pediatric age 
group is normally loudest at the pulmonary 
area and is normally split, the aortic valvular 
closure preceding the pulmonary closure. The 
splitting normally becomes wider on inspira- 
tion due to increased systemic venous return 
to the right chambers, which prolongs the 
right ventricular systole and thus delays clo- 
sure of the pulmonary valve, whereas the 
splitting becomes narrower or may even dis- 
appear on expiration. A widely split second 
sound is due to a marked delay in closure 
of the pulmonary valve. It occurs in prolonged 
mechanical systole of the right ventricle from 
overfilling, as in atrial septal defect, or from 
obstruction to right ventricular ejection, as in 
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TABLE 3 


EsTABLISHED DIAGNOSES IN 155 HospitaL Cases 


SPECIAL STUDIES 
. NIC atheteri- | Angiocardi- 
DIAGNOSIS | | DIAGNOSIS Surgery | Autopsy 

Ventricular septal defect 41 40 1 37 40 8 3 
Tetralogy of Fallot 23 23 0 20 23 17 6 
Fibroelastosis 14 14 0 6 14 0 1 
Patent ductus arteriosus 11 11 0 10 10 7 0 
Common atrioventricularcanal 7 6 1 4 7 0 2 
Isolated pulmonary stenosis 6 6 0 5 6 3 0 
Aortic stenosis 4 4 0 3 4 2 2 
Ventricular septal defect and 

pulmonary stenosis 4 3 1 3 4 0 0 
Ventricular septal defect and 

patent ductus arteriosus 3 3 0 3 3 1 0 
Taussig-Bing anomaly 3 2 1 3 3 1 2 
Coarctation of aorta 3 3 0 1 3 2 1 
Coarctation of pulmonary 

artery 3 1 2 3 3 0 0 
Tricuspid atresia 5 3 0 3 3 2 Fs 
Marfan’s syndrome with 

aortic sinus aneurysm 3 3 0 2 3 0 0 
Atrial septal defect 2 2 0 2 1 1 0 
Truncus communis 2 2 0 1 2 0 0 
Normal heart; innocent 

murmur 2 2 0 1 2 0 0 
Patent ductus arteriosus and 

coarctation of pulmonary 

artery 2 2 0 2 2 1 0 
Ebstein’s anomaly 1 1 0 1 1 1 0 
Coronary arteriovenous fistula 1 1 0 1 1 1 0 
Atrial septal defect and 

coarctation of pulmonary 

artery 1 0 1 1 1 0 0 
Pulmonary stenosis and 

coarctation of pulmonary 

artery 1 0 1 1 1 0 0 


isolated pulmonary valvular or infundibular 
stenosis. Fixed or constant splitting is nearly 
characteristic of atrial septal defect, as the in- 
crement in the systemic venous return to the 
right atrium tends to limit the shunt from the 
left atrium. Wide splitting of the second 
sound also may be due to delayed electric 
systole of the right ventricle, as in complete 
right bundle-branch block. Absence of split- 
ting of the second sound is not infrequent in 
tachycardia, due to the nearly simultaneous 
closure of the aortic and pulmonic valves. An 
easily palpable and very loud second sound 
which is closely split or single almost always 
indicates marked pulmonary hypertension. 
Single second sounds also occur in entities 
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with only one set of semilunar valves, as in 
truncus communis, and in those with atresia 
of either the aortic or the pulmonary orifice. 
In most cases of tetralogy of Fallot, only a 
single second sound (aortic valve closure) is 
present, since low pressure in the pulmonary 
artery and deficient pulmonary blood flow 
produce an inaudible pulmonary valvular clo- 
sure sound. 

Whenever left ventricular systole is mark- 
edly prolonged so that the aortic valve closes 
after the pulmonary valve (the reverse of the 
normal time relationship), the so-called para- 
doxical splitting occurs and the examiner 
notes this splitting during expiration instead 
of during inspiration. During expiration the 
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TABLE 3 (Continued) 


EsTABLISHED D1AGNoseEs IN 155 HospitaL Cases 


SPECIAL STUDIES 
I eteri- cardi. 
DIAGNOSIS DIAGNOSIS ‘ Surgery | Autopsy 

Preductal coarctation, aortic 

stenosis, fibroelastosis 1 0 1 0 0 0 1 
Aortic regurgitation 1 1 0 0 1 0 0 
Hypoplastic right ventricle, 

atrial septal defect 1 0 1 1 1 1 
Transposition of great vessels, 

pulmonary stenosis 1 0 1 1 1 1 0 
Pseudotruncus; levocardia 1 1 0 1 1 0 0 
Ventricular septal defect, 

coarctation of pulmonary 

artery 1 0 1 1 1 0 1 
Patent ductus arteriosus, 

atrial septal defect 1 0 1 1 1 1 0 
Tricuspid atresia, 

transposition of 

great vessels ] 1 0 1 1 0 1 
Coarctation of aorta, patent 

ductus arteriosus 1 1 0 0 1 0 1 
Total anomalous pulmonary 

venous connection 1 1 0 1 1 1 0 
Mirror-image dextrocardia 1 1 0 1 1 0 0 
Mesoversion, transposition of 

great vessels, pulmonary 

stenosis 1 1 0 1 | 0 0 
Dextroversion, transposition 

of great vessels, pulmonary 

stenosis 1 0 1 1 1 1 0 
Congenital aplasia of right 

ventricular myocardium 1 0 1 1 1 0 0 
Congenital mitral 

regurgitation, ventricular 

155 139 16 125 151 5l 23 


splitting becomes wider, since the pulmonary 
valve closes ahead of the aortic valve, while 
during inspiration, with the pulmonic valve 
closure normally being delayed, the closure 
of both valves occurs almost simultaneously. 
We have noted this in severe aortic stenosis, 
in patent ductus arteriosus with large left-to- 
right shunt, and in complete left bundle-branch 
heart block. 

An audible third heart sound is normal in 
the pediatric age group unless it is unusually 
loud and widely distributed. An audible fourth 
heart sound is always abnormal. This sound 
appears to be related to increased resistance 
to atrial emptying, as may be seen in tricuspid 
atresia or stenosis, severe pulmonary stenosis, 
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pulmonary hypertension, and in similar le- 
sions involving the left heart chambers. Promi- 
nent “a” wave pulsations in the neck veins 
sometimes may be present in these conditions. 
In pronounced first-degree atrioventricular 
block the fourth heart sound may be recorded 
in the phonocardiogram and may even be 
audible; it does not, however, signify any of 
the previously named conditions. 


Acyanotic Congenital Malformations 
of the Heart; 
1. Ventricular Septal Defect 


In our experience, ventricular septal defect 
is the most common acyanotic congenital mal- 
formation of the heart. The size rather than 
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TABLE 4 


Entities INCORRECTLY DIAGNOSED * 


CLINICAL DIAGNOSIS 


CORRECT DIAGNOSIS 


Office cases: 


Transposition of great vessels 

Isolated pulmonary stenosis 

Atrioventricularis communis 

Ventricular septal defect (misdiagnosed also 
by all tests) 

Total anomalous pulmonary venous drainage 

Aortic valvular or subvalvular stenosis 

Pulmonary arteriovenous fistula 


Hospital cases: 


Innocent murmur 
Isolated pulmonary stenosis 


Isolated pulmonary stenosis 
Ventricular septal defect; pulmonary stenosis 


Ventricular septal defect; atrial septal defect 
Eisenmenger’s complex 
Tetralogy of Fallot 


Patent ductus arteriosus; ventricular septal defect 
Aortic stenosis; fibroelastosis 

Tricuspid stenosis; ventricular septal defect 
Common atrioventricular canal 

Atrial septal defect 

Congenital mitral regurgitation 


Dextroversion; tetralogy 


Ebstein’s anomaly 


Preductal coarctation of aorta 

Pulmonary stenosis with atrial septal defect 

Ventricular septal defect with pulmonary hypertension 

Ventricular septal defect with patent ductus 
arteriosus (diagnosed at surgery) 

Cor triatriatum 

Aortic supravalvular stenosis 

Aberrant thoracic arteries to right lung with arterio- 
venous fistula 


Coarctation of right pulmonary artery 
Pulmonary stenosis with coarctation of right 
pulmonary artery 
Coarctation of both pulmonary arteries 
Ventricular septal defect; coarctation of both 
pulmonary arteries 
Common atrioventricular canal 
Taussig-Bing anomaly 
Complete transposition of great vessels; 
pulmonary stenosis 
Patent ductus arteriosus; atrial septal defect 
Preductal coarctation; subaortic stenosis; fibroelastosis 
Hypoplastic right ventricle; atrial septal defect 
Ventricular septal defect 
Atrial septal defect; coarctation of left pulmonary artery 
Congenital mitral regurgitation; ventricular 
septal defect 
Dextroversion; transposition of great vessels; ventricular 
septal defect; pulmonary stenosis 
Congenital aplasia of right ventricular myocardium 


*The differential diagnosis of these entities will be discussed by the authors in another article. 


the location of the defect appears to be the 
critical factor responsible for the varying 
hemodynamics and clinical manifestations. 
This entity may be divided into four groups, 
based on the amount of shunt through the 
defect and on the pulmonary arterial pressure. 

In group 1 the septal defect is small, the 
shunt is small, and pulmonary arterial pres- 
sure is normal. The patients are asymptomatic, 
and aside from a harsh pansystolic murmur, 
often accompanied by a thrill and of maximal 
intensity at the third and fourth left inter- 
costal spaces, the heart size, heart tones, chest 
roentgenograms and electrocardiograms are 
within normal limits. In rare instances when 
the defect is at the lower muscular septum. 
the murmur is “puffy,” not pansystolic, and 
has an ejection character with midsystolic ac- 
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centuation. The murmur in these unusual cases 
tends to diminish, and in a few cases that we 
have followed it has even disappeared com- 
pletely over a period of several years. 

In group 2 a larger left-to-right shunt and 
mild to moderate pulmonary hypertension 
exist. The majority of patients are relatively 
asymptomatic. Slight cardiac enlargement is 
present, and is accompanied by a harsh pan- 
systolic murmur and thrill of maximal inten- 
sity at the fourth and third left interspaces 
(figure la). The second sound is somewhat 
accentuated and is split. A third sound is pres- 
ent, often followed by a short apical mid- 
diastolic rumble. Chest roentgenograms reveal 
some increase in pulmonary vascular mark- 
ings and moderate cardiac enlargement, prin- 
cipally of the left ventricle. The electrocardio- 
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gram shows left ventricular hypertrophy. 

In group 3 a large left-to-right shunt and 
at times a small right-to-left shunt and mod- 
erate to severe pulmonary hypertension are 
present. The patients have frequent respira- 
tory infections, retarded physical develop- 
ment, fatigability and exertional dyspnea. 
Cardiac enlargement is marked, accompanied 
by a forceful and hyperactive apical impulse 
and left lower parasternal lift suggesting bi- 
ventricular enlargement. A localized pulsation 
and increased dullness at the pulmonary area 
may be present which suggest dilatation of 
the pulmonary trunk. Although the murmur 
often is still pansystolic, at times it is shorter 
in duration. The first and split second heart 
sounds are unusually loud, and a prolonged 
mid-diastolic rumble at and inside the apex 
usually is present (figure 1b). Fluoroscopic 
study and roentgenograms of the chest reveal 
pulmonary plethora with increased pulsations 
not only of the primary and secondary pulmo- 
nary arterial branches but also of the tertiary 
branches in the middle third of the lung fields, 
a dilated pulmonary trunk, and marked car- 
diac enlargement involving all chambers. The 
electrocardiogram reveals left atrial hyper- 
trophy and biventricular (but usually pre- 
dominantly left ventricular) hypertrophy. Pa- 
tients in this group are prone to congestive 
heart failure but usually respond favorably 
to careful medical management. The majority 
improve considerably after the first or second 
year of life. This is the group of patients in 
whom surgical intervention is required. 

In group 4 (Eisenmenger’s complex) the 
large septal defect is complicated by the pres- 
ence of extensive pulmonary vascular changes 
producing high pulmonary resistance and hy- 
pertension which result in a _ bidirectional 
(predominantly right-to-left) shunt. Since 
these pulmonary vascular changes take many 
years to develop, this group actually repre- 
sents a later stage in the history of patients 
with large ventricular septal defects. Patients 
in this group usually are in the second, third 
or fourth decade of life. Mild to moderate 
cyanosis is present, and the symptoms pre- 
viously related to increased pulmonary blood 
flow are absent. The heart is only moderately 
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b. Marked shunt 


c. Eisenmenger's complex 


FIGURE 1. Phonocardiograms in ventricular septal defect. 
a. Thirteen year old girl with moderately 
large defect (pulmonary arterial pressure 
42/12 mm. Hg; left-to-right shunt 4.4 
liters/minute/M*). Note pansystolic mur- 
mur (SM) and constant third heart sound 

(Ss). 

b. Six year old girl with large defect (pulmo- 
nary arterial pressure 92/57 mm. Hg, 
femoral arterial pressure 97/72 mm. Hg; 
left-to-right shunt 10.4 liters/minute/M7*). 
Note loud diastolic murmur at apex (DM) 
in addition to the systolic murmur which 
has a midsystolic accentuation (SM). 

c. Twelve year old girl with large defect and 
extensive pulmonary vascular changes ( pul- 
monary arterial pressure 108/73 mm. Hg, 
femoral arterial pressure 108/73 mm. Hg; 
right-to-left shunt 2.7 liters/minute/M’, left- 
to-right shunt 0.9 liter/minute/M*). Note 
the short, faint systolic murmur (SM), the 
unusually loud second sound (S2) and the 
early systolic click (ESC). 
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Right Ventricular Hypertrophy (Adaptation Type) 


Precordial leads 


ty gl 


Right Ventricular Hypertrophy (Barrage Type) 
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FIGURE 2. Upper tracing: Electrocardiogram of patient with tetralogy of Fallot showing the adaptation type of right 
ventricular hypertrophy. Lower tracing: Electrocardiogram of patient with severe isolated pulmonary stenosis show- 
ing the barrage type of right ventricular hypertrophy. 

The frontal QRS axis in both tracings is similar. In the precordial tracings of the adaptation type (where the 
right ventricular pressure approximates that of the left ventricle) there is a sudden change in the QRS pattern from 
an rsR’ pattern in Vix through V; to an rS pattern in Ve. In the barrage type (where the right ventricular pressure is 
much higher than that of the left ventricle) the QRS complex consisting of a tall R wave and no S wave, accompanied 


by the negative T waves, is present in Vix through Vs. 


enlarged, and this is due to right ventricular 
enlargement as manifested by a left lower 
parasternal lift and usually also a precordial 
bulge. A grade 2 or 3, soft, short and early 
ejection systolic murmur is present at the 
second and third left intercostal spaces fol- 
lowed by a palpable, loud, closely split or 
single second sound at the pulmonary area. 
An early systolic ejection click immediately 
following the first sound is common (figure 
lc). Roentgenologic examination reveals dila- 
tation and marked pulsation of the pulmonary 
trunk and primary branches and nearly nor- 
mal vascular markings in the middle third 
of the lung field. The electrocardiogram shows 
right atrial and right ventricular hypertrophy 
of the adaptation type (figure 2, upper trac- 
ing). Rarely these clinical findings may be 
noted in infants or young children; in our 
experience, they have been due to ventricular 
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septal defects complicated by other anomalies, 
notably some form of transposition complex. 


2. Patent Ductus Arteriosus 


Patent ductus arteriosus is an abnormal 
arterial communication between the proximal 
portion of the left pulmonary artery and the 
aorta just distal to the site of origin of the 
left subclavian artery. The vast majority of 
patients are asymptomatic but the lesion can 
be fatal even in infancy. Clinical findings vary 
depending on the size of the shunt and on 
the pulmonary arterial pressure and _ resist- 
ance. Four categories of patients will be con- 
sidered in discussing this entity: 

Group 1—Patients with left-to-right shunts 
only, whose pulmonary arterial pressures are 
normal or moderately increased. 

Group 2—Patients with large left-to-right 
shunts whose pulmonary arterial pressures are 
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markedly increased but whose pulmonary re- 
sistance is normal or slightly elevated. 

Group 3—Patients with bidirectional shunts 
whose pulmonary arterial pressures and vascu- 
lar resistance are high. 

Group 4—Patients with right-to-left shunts 
whose pulmonary pressures and resistance are 
at or above systemic levels. 

Group 1 is by far the most common. If the 
shunt is small, the patient is asymptomatic. 
The characteristic clinical finding is a loud, 
continuous (machinery) murmur maximal in 
the first and second left interspaces, often ac- 
companied by a thrill. The typical murmur 
has late systolic accentuation and early di- 
astolic fall, so that the second sound is en- 
veloped in the murmur (figure 3a) and can 
be recognized distinctly only at the lower pre- 
cordial area. The systolic component of this 
murmur may be heard over most of the pre- 
cordium. These patients have normal-sized 
hearts, and the pulmonary vascular markings 
on the chest roentgenograms appear within 
normal limits, although the pulmonary artery 
may be enlarged slightly. The electrocardio- 
gram either is within normal limits or shows 
slight left ventricular hypertrophy. In the pres- 
ence of a larger left-to-right shunt the patient 
may have fatigability and dyspnea on exer- 
tion, and even growth retardation. These pa- 
tients often have bounding pulses and widened 
pulse pressures. The heart is somewhat en- 
larged and the apical impulse is hyperdy- 
namic. A third heart sound and an apical 
mid-diastolic rumble usually are present. 
Fluoroscopic study and roentgenograms of the 
chest reveal an enlarged left atrium and left 
ventricle, dilatation and pulsation of the pul- 
monary trunk and branches, and increased 
pulmonary vascular markings. The electro- 
cardiogram shows left atrial hypertrophy and 
left ventricular hypertrophy of the diastolic 
overloading pattern. 

Most of the patients in group 2 are infants, 
who often are seriously ill and may even die 
if untreated. A continuous murmur usually 
is still present, but the diastolic component 
tends to end much earlier; in exceptional cases 
only a loud systolic murmur, frequently with 
late systolic accentuation, may be present at 
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c. Reversed ductus 


FIGURE 3. Phonocardiograms in patent ductus arteriosus. 

a. Typical continuous murmur showing cre- 

scendo systolic (SM) and decrescendo di- 

astolic (DM) components. The second heart 
sound is enveloped in the murmur. 

. Tracing of a 16 month old boy with con- 
gestive heart failure and a large patent 
ductus arteriosus (left-to-right shunt 12 
liters/minute/M*; pulmonary arterial pres- 
sure 100/50 mm. Hg, aortic pressure 140/50 
mm. Hg). Note crescendo late-systolic mur- 
mur (SM) and loud second heart sound 
(S,). 

c. Tracing of a five year old girl with reversed 
flow through a large patent ductus arterio- 
sus (right-to-left shunt 1.2 liters/minute/ 
M®, left-to-right shunt 0.5 liter/minute/M?’; 
pulmonary arterial pressure 100/61 mm. 
Hg, aortic pressure 112/56 mm. Hg). Note 
the faint systolic murmur (SM), the early 
systolic click (ESC) and the loud second 
heart sound (S.). 
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the pulmonary area and suprasternal notch 
(figure 3b). In our experience a high pulse 
pressure is present in these cases, and this 
is of considerable value in distinguishing the 
entity from a large ventricular septal defect. 
The use of systemic pressor agents, such as 
mephentermine sulfate (WYAMINE® sulfate) 
or inhalation of 100 per cent oxygen for sev- 
eral minutes by mask (or both these meas- 
ures) often brings out the early diastolic 
murmur. The first sound is accentuated and 
the second sound is closely split and loud; in 
rare instances it may manifest paradoxical 
splitting due to the markedly delayed aortic 
valvular closure. A loud third sound and a 
mid-diastolic rumble inside the apex usually 
are present. Roentgenograms show consider- 
able cardiomegaly with left atrial and left and 
right ventricular enlargement, large pulmo- 
nary arteries, and increased pulmonary vascu- 
lar markings. The electrocardiogram shows 
left atrial hypertrophy and biventricular hy- 
pertrophy. Since surgical treatment is indi- 
cated, it is essential to establish the correct 
diagnosis. In the very few cases in which the 
diagnosis is doubtful, angiocardiography or 
cardiac catheterization is definitely indicated. 

The third group of patients usually have 
dyspnea on exertion, fatigability, and latent 
cyanosis on exertion. Peripheral pulses and 
pulse pressures usually are normal. The heart 
is moderately enlarged, and a lower paraster- 
nal lift and palpable second sound at the 
pulmonary area are present. A grade 3, ejec- 
tion-type systolic murmur at the pulmonary 
area which is easily transmitted to the back 
and a loud, single or closely split second sound 
at the pulmonic area are present. An early 
systolic click is commonly noted at the base 
and lower precordium (figure 3c). These find- 
ings may be accompanied by a high-pitched, 
decrescendo, early diastolic murmur in the 
same area due to pulmonic regurgitation. 
Roentgenologic examination reveals moderate 
enlargement of the heart with more evidence 
of right ventricular than of left ventricular 
enlargement, dilatation and marked pulsation 
of the pulmonary trunk and primary and sec- 
ondary branches, and normal or slightly in- 
creased vascular markings in the middle third 
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of the lung field. The electrocardiogram shows 
right ventricular hypertrophy of the adapta- 
tion type (figure 2, upper tracing) and, rarely, 
biventricular hypertrophy. 

The fourth group is a very small one. Pri- 
mary pulmonary hypertension appears to be 
the essential lesion, and the associated patent 
ductus arteriosus merely functions as an es- 
cape mechanism for the excessive pulmonary 
hypertension and vascular resistance. Clini- 
cally these children present the same findings 
as the third group, and in addition may show 
cyanosis of significantly more severe degree 
in the lower extremities and left fingers com- 
pared with the right fingers, which are only 
slightly cyanotic if at all. Chest roentgeno- 
grams are similar to those in the third group, 
and the electrocardiogram shows right atrial 
and marked right ventricular hypertrophy 
without any evidence of hypertrophy of the 
left ventricle. 

The venous hum is an innocent, continuous, 
high-pitched murmur at the supraclavicular 
and infraclavicular areas which sometimes 
may resemble the murmur of patent ductus ar- 
teriosus but can be identified readily by its 
obliteration following pressure on the veins 
in the neck and its accentuation on standing 
or attenuation on assuming a recumbent posi- 
tion. Other rare conditions with loud, con- 
tinuous murmurs which may simulate the 
murmur of patent ductus arteriosus are rup- 
tured aneurysm of the aortic sinus of Valsalva 
into the right chambers or pulmonary artery, 
coronary arteriovenous fistula, and aorto- 
pulmonary septal defects. In these entities 
the murmur usually is diffuse over the pre- 
cordial area and maximal at the lower pre- 
cordial area and has a more superficial qual- 
ity. The murmur in aortopulmonary septal 
defect may occur in systole only, because of 
the large septal defect and the marked pulmo- 
nary hypertension. These three unusual types 
of arteriovenous fistula can be diagnosed de- 
finitively only by retrograde aortography. In 
ventricular septal defect with aortic regurgita- 
tion due to herniation of an aortic cusp into 
the defect, the clinical findings may simulate 
those of patent ductus arteriosus. The charac- 
teristic harsh pansystolic murmur and thrill 
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at the lower left parasternal area of ventricu- 
lar septal defect and the faint, decrescendo, 
early diastolic blow at the base, however, 
differ from the crescendo systolic-decrescendo 
diastolic, basal, continuous murmur of patent 
ductus arteriosus. 


3. Atrial Septal Defect 


Defects of the interatrial septum may be 
located at or just below the area of the fossa 
ovalis (ostium secundum) or low in the 
septum close to the atrioventricular ring, 
usually associated with splitting of the mitral 
or tricuspid valves (ostium primum). Occa- 
sionally the lesion may lie cephalad to the 
foramen ovale near the superior vena cava, 
and then it is almost always associated with 
anomalous connection of the right pulmonary 
veins into the right atrium or superior vena 
cava. The hemodynamic and clinical findings 
of this rare type are identical to those of the 
ostium secundum defects. 

Ostium secundum defects comprise about 
85 per cent of atrial septal defects. Clinical 
findings are related to the increased stroke 
volume of the right ventricle due to the shunt 
from the left atrium. The average patient is 
asymptomatic during childhood except pos- 
sibly for slight retardation of growth in some 
cases with larger shunts. Characteristic clini- 
cal findings include a widely split, fixed sec- 
ond sound in the pulmonary area which does 
not vary with respiration and a soft systolic 
ejection murmur, usually unaccompanied by 
a thrill, over the same area (figure 4, atrial 
septal defect). If the left-to-right shunt is 
large, a mid-diastolic rumble may be present 
at or medial to the apex. Fluoroscopic and 
roentgenographic examination of the chest 
reveals mild cardiac enlargement, dilatation 
and increased pulsation of the pulmonary 
trunk and primary branches, increased pulmo- 
nary vascular markings, and absence of left 
atrial or left ventricular enlargement. Patients 
with large left-to-right shunts present, in ad- 
dition, definite enlargement of the right atrium 
and right ventricle. The electrocardiogram re- 
veals right axis deviation, vertical electric 
position and the characteristic rsR’ pattern 
in the right precordial tracings (figure 5a). 
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FIGURE 4, ATRIAL SEPTAL DEFECT. Phonocardiogram of 
nine year old girl with atrial septal defect 
(ostium secundum), normal pulmonary arte- 
rial pressure and a left-to-right shunt of 4 
liters/minute/M*. Note wide splitting of the 
second sound which is fixed and the systolic 
ejection murmur (SM). 

MILD PULMONARY STENOSIS. Phonocardiogram 
of 10 year old girl with mild pulmonary valvu- 
lar stenosis. Note ejection systolic murmur 
(SM), wide splitting of the second sound 
which becomes wider on inspiration, and the 
early systolic click (ESC) which is more 
prominent on expiration. The pulmonary com- 
ponent (P) of the second sound is of normal 
intensity. 

SEVERE PULMONARY STENOSIS. Tracing of a 
four and one-half month old boy with severe 
isolated pulmonary stenosis (right ventricular 
pressure 121/8 mm. Hg, femoral arterial pres- 
sure 94/59 mm. Hg; pulmonary artery not 
entered). Note diamond-shaped murmur which 
goes beyond the aortic closure (A), the mark- 
edly delayed and diminished pulmonic closure 
(P) and absence of the early systolic click. 
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FIGURE 5. a. Electrocardiogram of seven year old girl with Se ee eee 
atrial septal defect (ostium secundum) demon- 
strating right axis deviation, vertical electric posi- 
tion, and incomplete right bundle-branch block 


rsR’ pattern in Vir through V:. 


b. Electrocardiogram of six month old boy with nor- 
mal cardiac findings. The QRS complex in Vir 
through V; has an RSr’ pattern, but unlike the 
tracing in 5a the initial R wave is taller than the Hs 228] A 
R’ wave. This tracing is within normal limits for EH Fd 


infants and young children. 


We have not encountered a true qR pattern 
in the right precordial tracings or complete 
right bundle-branch block in the pediatric age 
group. 

In ostium primum defects the shunt is large, 
and symptoms of frequent respiratory infec- 
tions, exertional dyspnea and fatigability may 
appear early in childhood. The heart is larger 
than in ostium secundum defects, and the 
enlargement frequently is accompanied by 
definite left lower parasternal lift and even 
a precordial bulge. The auscultatory findings 
described previously are also noted, and in 
addition a superficial, medium-frequency di- 
astolic murmur at the tricuspid area or at the 
right or left lower parasternal area which, to- 
gether with the ejection systolic murmur, may 
give the impression of a to-and-fro murmur. 
A blowing apical pansystolic murmur trans- 
mitted to the axilla often is present due to 
the associated mitral insufficiency. Chest roent- 
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genograms are similar to those in ostium 
secundum defects except that the heart and 
pulmonary trunk are larger and left atrial 
enlargement may be seen. The electrocardio- 
gram is most helpful in the diagnosis because 
aside from the right atrial hypertrophy and 
incomplete right bundle-branch block, which 
are also observed in ostium secundum defects, 
there is left axis deviation with horizontal 
electric position of the heart (figure 6). 
Occasionally a ventricular septal defect is 
associated with an atrial septal defect, giving 
rise to a much larger left-to-right shunt and 
pulmonary hypertension. When the atrial sep- 
tal defect is of the ostium secundum type, the 
atrioventricular valves are normal. When it 
is of the ostium primum type, the atrial and 
ventricular septal defects are confluent and 
accompanied by marked splitting of the tri- 
cuspid and mitral leaflets. This complex, 
known as persistent atrioventricular canal, 


POSTGRADUATE MEDICINE 


a == 
‘ 
= 


Figtxe 6. Electrocardiogram of an 


eight year old girl with an atrial 


septal defect (ostium primum) il- 
lustrating left axis deviation, hori- 
zontal electric position, and incom- 
plete right bundle-branch block 
rsR’ pattern in Vyx through V3. 


carries a poor prognosis; about half the pa- 
tients die before the age of one year. These 
infants have frequent respiratory infections, 
dyspnea and poor growth. The heart is mark- 
edly enlarged with evidence of both left and 
right ventricular enlargement. The second 
sound is loud and closely split, and a harsh, 
nearly pansystolic murmur at the fourth left 
interspace is present, sometimes accompanied 
by a blowing apical systolic murmur of mitral 
insufficiency. As in the ostium primum defects, 
the chest roentgenograms reveal marked cardi- 
omegaly involving all chambers but still pre- 
dominantly the right atrium and right ven- 
tricle. The electrocardiogram similarly reveals 
left axis deviation, horizontal electric pattern. 
right atrial hypertrophy and an rsR’ pattern 
in the right precordial tracings with tall R’ 
waves. 


4. Pulmonary Stenosis With 
Intact Ventricular Septum 


Isolated pulmonary stenosis is of three 
anatomic types: valvular, infundibular and 
supravalvular. The valvular type is by far 
the most common. The obstruction to pulmo- 
nary blood flow arising from any of these 
types may be mild, moderate or severe as 
gauged by the severity of right ventricular 
hypertrophy. 

Patients with mild pulmonary valvular ste- 
nosis are asymptomatic. The heart size is nor- 
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mal. A rough, grade 3 to 4 ejection systolic 
murmur and thrill are present at the pulmo- 
nary area. The second sound at the pulmonary 
area is widely split; it varies normally with 
respiration, and its pulmonic component usual- 
ly is of normal intensity. An early systolic 
ejection click usually is heard at the pulmo- 
nary area (figure 4, mild pulmonary ste- 
nosis). The chest roentgenogram is normal 
except for slight prominence of the pulmonary 
area. The electrocardiogram is normal or may 
show an incomplete right bundle-branch block. 
This entity should be differentiated from in- 
nocent or insignificant murmurs, atrial septal 
defect, idiopathic dilatation of the pulmonary 
artery, and coarctation or stenosis of the 
pulmonary arterial branches. The innocent or 
insignificant murmurs usually are not as harsh, 
are not accompanied by a thrill, and usually 
are heard best in the recumbent position. The 
heart sounds are normal and there is no wide 
splitting of the second sound, nor is there an 
early systolic click. In atrial septal defects 
the second heart sound at the pulmonary area 
is widely split and fixed. The murmur usually 
is not as loud, and early systolic clicks are 
uncommon, especially in children (figure 4, 
atrial septal defect). The pulmonary vascular 
markings are increased in the chest roentgeno- 
grams. Idiopathic pulmonary arterial dilata- 
tion resembles mild pulmonary stenosis in 
every respect except that usually it is not 
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accompanied by a thrill and the second sound 
is not widely split. In coarctation of the pulmo- 
nary arterial branches, which in our experi- 
ence usually involves the right pulmonary 
artery, the ejection systolic murmur is not 
accompanied by a thrill and characteristically 
is transmitted widely to both lateral chest 
walls and the back, and an early systolic click 
is absent. Occasionally the chest roentgeno- 
grams show diminished pulmonary vascular 
markings in the affected lobe of the lung. 

In moderate pulmonary valvular stenosis, 
also, the patients usually are asymptomatic, 
but they may manifest occasional exertional 
dyspnea with marked effort. Although the 
transverse diameter of the heart is not en- 
larged appreciably, a left lower parasternal 
lift is present, indicating right ventricular en- 
largement. A systolic ejection murmur of 
longer duration and a systolic thrill are pres- 
ent, accompanied by a wider splitting of the 
second sound, the pulmonic component being 
definitely diminished in intensity. Fluoroscopic 
and roentgenographic examination of the chest 
reveals mild to moderate cardiac enlargement 
with prominence of the right ventricular out- 
flow tract in the oblique views and poststenotic 
dilatation of the pulmonary arteries. Pulmo- 
nary vascular markings are normal or slightly 
diminished. The electrocardiogram shows 
right ventricular hypertrophy, usually with an 
rsR’ pattern in the right precordial tracings. 

Patients with severe pulmonary valvular 
stenosis are symptomatic. Fatigue and dyspnea 
on moderate exertion are prominent, and even 
syncope may occur. Heart failure may occur 
during infancy, accompanied by cyanosis due 
to a right-to-left shunt through a patent fora- 
men ovale. Physical examination reveals 
marked cardiac enlargement and definite left 
lower parasternal lift. The stenotic systolic 
murmur at the base is longer than those in 
mild and moderate pulmonary stenosis, and 
it obscures the aortic closure sound at the 
pulmonary area. Since the pulmonary closure 
sound is very faint and may even be inaudible, 
the unusually wide splitting of the second 
sound (wider than in any other condition) 
may not be appreciated except in the phono- 
cardiogram (figure 4, severe pulmonary ste- 


134 


nosis). The early systolic ejection click usual- 
ly is absent. Chest roentgenograms reveal 
marked cardiac enlargement involving the 
right ventricle and right atrium and dimin- 
ished pulmonary vascular markings. The elec- 
trocardiogram shows right atrial hypertrophy 
and severe right ventricular hypertrophy of 
the barrage type (figure 2, lower tracing). It 
should be stressed that this is not an uncom- 
mon cause of progressive cardiac enlargement 
in early infancy; its recognition is of life- 
saving importance. 

Isolated infundibular stenosis is rare. It is 
difficult to distinguish clinically from pulmo- 
nary valvular stenosis, but the systolic thrill 
and murmur usually are maximal in the third 
and fourth left intercostal spaces, and systolic 
ejection clicks do not occur. Poststenotic dila- 
tation of the pulmonary artery also is unusual. 
Supravalvular pulmonary stenosis is very rare. 
It cannot be differentiated from valvular ste- 
nosis except by selective angiocardiography. 


5. Aortic Stenosis 


Congenital aortic stenosis may be valvular, 
subvalvular or supravalvular. Recently a fa- 
milial type due to muscular hypertrophy of 
the outflow tract of the left ventricle has been 
described. Valvular and subvalvular aortic 
stenosis are the most common types. The se- 
verity of the obstruction rather than its loca- 
tion determines the manifestations, and clini- 
cally the cases may be divided into mild, 
moderate and severe classes. 

Patients with mild aortic stenosis are 
asymptomatic. Heart size and heart tones are 
within normal limits except for the frequent 
finding of an early systolic click at the apex 
and aortic area, a high-pitched sound prob- 
ably produced by the thickened aortic valves 
as they open in systole (figure 7a). A grade 
3 to 4, rough, diamond-shaped ejection sys- 
tolic murmur well separated from the first and 
second heart sounds is present in the second 
right interspace and lower precordial area, 
well transmitted to the neck vessels. A thrill 
at the aortic and suprasternal areas may be 
present. In infants and young children the 
murmur may be maximal at the left lower 
precordial area, whereas in older children the 
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site of maximal intensity is the aortic area. 
We have not observed progression of mild 
aortic stenosis to severe stenosis during a 12 
year period of observation of many patients 
with this lesion. Chest roentgenograms and 
electrocardiograms are within normal limits. 

Patients with moderate aortic stenosis 
usually are asymptomatic but sometimes have 
dyspnea and fatigability with moderate exer- 
tion. Physical examination reveals slight car- 
diac enlargement with prominence of the api- 
cal impulse. An aortic systolic ejection click 
is not found as frequently as it is in the milder 
cases of aortic stenosis. The ejection systolic 
murmur and thrill are of the same character 
and distribution except that the murmur is of 
longer duration. Chest roentgenograms reveal 
mild cardiomegaly with left ventricular en- 
largement. Pulmonary vascular markings are 
normal. The electrocardiogram shows left ven- 
tricular hypertrophy, frequently with some 
flattening of the T waves in the left precordial 
tracings; the T waves are still upright. Follow- 
ing moderate exercise, a number of these pa- 
tients may have anginal pain accompanied by 
flattening or even inversion of the T waves in 
the left precordium. 

Patients with severe aortic stenosis usually 
are asymptomatic during childhood, although 
a few may manifest fatigability, exertional 
dyspnea, angina, syncope or, very rarely, left 
heart failure. Pulsus parvus et tardus with 
narrow pulse pressure is present. A thrill is 
heard in the aortic area and suprasternal 
notch, and the apical impulse, which is dis- 
placed to the left and downward, is unusually 
forceful. Auscultation reveals a long, loud, 
harsh, grade 4 to 5 systolic diamond-shaped 
murmur, maximal in the second right inter- 
costal space parasternally and well conducted 
to the lower precordium and apex and to the 
suprasternal notch and neck vessels (figure 
7b). An aortic ejection click usually is ab- 
sent, and the aortic closure sound is of low 
intensity due to the inhibited valvular move- 
ments. The time of occurrence of the aortic 
closure is delayed so that it may coincide with 
the pulmonic closure, giving rise to a single 
second sound, or it may occur later than the 
pulmonic closure in expiration, giving rise to 
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FIGURE 7. Phonocardiograms in aortic stenosis. 

a. Twelve year old asymptomatic boy. Note 
the short diamond-shaped systolic murmur 
(SM), the normal intensity of the aortic 
closure sound (A), and the early systolic 
click (ESC) better heard at the fourth left 
interspace. 

b. Seven year old boy with left ventricular 
pressure of 165/5 mm. Hg and aortic pres- 
sure of 85/58 mm. Hg. Note the prolonged 
diamond-shaped systolic murmur (SM), 
the very faint aortic closure sound (A) and 
the absence of a systolic click. 


paradoxical splitting. Chest roentgenograms 
reveal left ventricular enlargement, some de- 
gree of left atrial enlargement, dilatation of 
the ascending aorta, and normal pulmonary 
vascular markings. The electrocardiogram 
shows severe left ventricular hypertrophy with 
flattened or negative T waves in the left pre- 
cordial tracings. 


6. Coarctation of the Aorta 


The clinical picture in coarctation of the 
aorta depends mostly on the degree and ex- 
tent of aortic narrowing, location of the co- 
arctation in relation to the aortic end of the 
ductus arteriosus, patency or nonpatency of 
the ductus arteriosus, and presence or absence 
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of associated intracardiac anomalies. We clas- 
sify coarctation of the aorta into three groups: 
(1) patients with postductal (“adult type”) 
coarctation who are asymptomatic in child- 
hood and early adulthood, (2) patients with 
postductal (“adult type”) coarctation who 
have definite symptoms and even heart failure 
in infancy, and (3) patients with preductal 
(“infantile type”) coarctation. 

Group 1 represents the vast majority of pa- 
tients with coarctation of the aorta. Symptoms 
are absent in infancy and childhood and are 
rarely present in adolescence. The diagnosis 
is based on weak or absent femoral pulsations 
and on hypertension in the upper extremities 
in contrast to the hypotension in the lower 
extremities. When palpable, the femoral pulses 
may be delayed compared with the radial 
pulses. A soft, grade 2 to 3 ejection murmur 
usually is present in the interscapular region 
posteriorly and at times also over the second 
and third left interspaces anteriorly. In pa- 
tients who have associated aortic stenosis the 
blood pressure in the arms is normal but even 
then the pressure in the legs is lower. Absence 
of symptoms in infancy and childhood is at- 
tributed to extensive, prenatally developed 
collateral circulation which helps prevent se- 
vere obstruction to left ventricular output. If 
the hypertension is severe, headaches and epi- 
staxis may occur in older children, and if the 
collateral circulation to the legs is inadequate, 
fatigue or pain in the calves may be noted 
with exercise. Heart size frequently is normal. 

As the child grows older, and particularly 
in the presence of systemic hypertension, a 
forceful apical impulse suggesting the pres- 
ence of some left ventricular enlargement may 
be noted. The heart is grossly enlarged only 
when associated severe intracardiac anomalies 
are present or in exceptional cases and in later 
adulthood, when heart failure is present. An 
aortic early systolic click at the apex and at 
the base and an accentuated second sound are 
common in patients with systemic hyperten- 
sion. Approximately 20 to 50 per cent of these 
patients have associated bicuspid aortic valves, 
and as they grow older and as the systemic 
hypertension progresses, an early diastolic 
blowing murmur of aortic regurgitation may 
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be heard at the base. In the presence of asso- 
ciated defects (ventricular septal defect, aortic 
stenosis, patent ductus arteriosus) the clinical 
findings are dominated by those of the coexist- 
ing anomalies. Chest roentgenograms and elec- 
trocardiograms usually are normal, but in the 
more severe cases they may reveal evidence 
of left ventricular hypertrophy. Notching of 
the inferior margins of the third to the seventh 
ribs may be noted in older children, usually 
after the sixth or eighth year of age, although 
we have noted this change exceptionally in 
patients as young as three years of age. The 
notching can be seen better in the antero- 
posterior roentgenograms than in the postero- 
anterior views. Other roentgenologic findings 
such as elongation of the aortic knuckle and 
poststenotic dilatation of the first portion of 
the descending aorta are commonly noted 
after the first decade of life. In older children 
whose electrocardiograms reveal left ventricu- 
lar hypertrophy the left precordial T waves 
usually are still upright, whereas in adults 
they usually are negative. 

If the coarctation involves the left sub- 
clavian artery also, the blood pressure in the 
right arm is significantly (more than 15 mm. 
Hg) and at times considerably higher than 
the pressure in the left arm, and the rib notch- 
ings are noted only on the right side of the 
chest roentgenogram. In rare cases of anoma- 
lous origin of the right subclavian artery, 
arising distal to the coarctation, the pressure 
in the left arm is higher than it is in the right 
and the rib notchings are present only on the 
left side. A coarctation below the diaphragm 
may be suspected clinically by the presence 
of a systolic or continuous murmur in the 
epigastric area and notching of the lower ribs 
only. When the coarctation is located below 
the origin of the renal arteries, there usually 
is no associated systemic hypertension. 

In group 2, patients with postductal co- 
arctation who have definite symptoms and 
even heart failure in infancy, the clinical find- 
ings are similar to those in group 1 except 
that the heart is markedly enlarged and rales 
in the lower lung fields, hepatomegaly and 
even edema may be present. Chest roentgeno- 
grams and electrocardiograms reveal enlarge- 
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FicURE 8. Chest roentgenograms of a one and one-half year old girl with a double aortic arch. 
a. Posteroanterior view showing constriction of the barium-filled esophagus at the level of the third and 


fourth thoracic vertebrae (arrows). 


b. Left anterior oblique view. The constriction is more marked posteriorly (arrow) because the posterior 


arch is much wider than the anterior one. 


ment of all cardiac chambers with biventricu- 
lar hypertrophy. The majority of these pa- 
tients respond well to medical management: 
the heart size decreases and evidence of right 
ventricular hypertrophy gradually disappears. 
We have observed a number of these patients 
over a 5 to 10 year period, and the clinical, 
roentgenologic and electrocardiographic find- 
ings are then exactly as described for group 1. 

In our experience, all patients with pre- 
ductal coarctation (group 3) have an asso- 
ciated patent ductus arteriosus which usually 
remains patent. In contrast to postductal co- 
arctation, where only a narrow constriction 
is present, in preductal coarctation there is 
an elongated constriction proximal to the 
patent ductus arteriosus. Associated ventricu- 
lar septal defect is common, and at times ad- 
ditional serious malformations are also present 
such as complete transposition of the great 
vessels, mitral atresia, and hypoplasia of the 
aortic tract complex. These patients do not 
have adequate collateral circulation, since the 
ductus is distal to the coarctation and pre- 
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sumably no stimulus for its development dur- 
ing fetal life is present. Aside from the dis- 
crepant pulses and pressures of the extremities, 
which may not be as prominent as in post- 
ductal coarctation since the femoral pulses 
transmit the high pulmonary arterial pressures 
through the ductus, these patients have marked 
cardiac enlargement involving both ventricles. 
An early systolic click of pulmonary origin 
and a palpable, loud and closely split or single 
second sound indicate marked pulmonary hy- 
pertension. Aside from the murmur described 
previously, a separate, soft, grade 3 systolic 
murmur of maximal intensity at the left lower 
sternal border is common due to an associated 
ventricular septal defect. Chest roentgeno- 
grams reveal marked cardiomegaly with evi- 
dence of right atrial and biventricular enlarge- 
ment, dilatation of the pulmonary trunk and 
primary and secondary branches, and normal 
or slightly increased pulmonary vascular mark- 
ings. The electrocardiograms reveal severe 
right ventricular and right atrial hypertrophy 
and, in addition, left ventricular hypertrophy. 
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Differentiation of groups 2 and 3 is diffi- 
cult, and a great deal of controversy exists in 
the literature regarding this point. We have 
found very useful the observation that if heart 
failure does develop it appears in group 3 
during the first days or weeks of life, whereas 
in group 2 these symptoms appear in the sec- 
ond month or later. To us this is an outstand- 
ing practical point of differentiation between 
the two groups. The definitive diagnosis can 
be established by retrograde aortography. 


7. Vascular Rings 


Of the various anomalies of the aortic arch, 
those of clinical importance because of com- 
pression of the trachea, esophagus or both 
are double aortic arch, right aortic arch with 
left ligamentum arteriosum, anomalous origin 
of the innominate or left carotid artery, and 
anomalous origin of the right subclavian ar- 
tery. Although the latter appears to be the 
most common of the vascular rings, it has 
the least clinical significance because it rarely 
gives rise to symptoms. The most common 
anomaly which produces symptoms is the dou- 
ble aortic arch. 

Vascular rings usually are isolated lesions 
but occasionally are associated with other 
major malformations such as truncus com- 
munis, tetralogy of Fallot, and tricuspid 
atresia. If the esophagus is compressed great- 
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ly, dysphagia and vomiting result. This may 
be present from birth or become apparent 
when the infant starts ingesting solid food. 
Compression of the trachea results in wheez- 
ing, stridor and chest retractions with cyano- 
sis. Frequent respiratory infections are the 
major and sometimes the only clinical mani- 
festation of this anomaly. In the absence of 
associated intracardiac anomalies, clinical ex- 
amination reveals normal cardiac findings. 
Chest roentgenograms and electrocardiograms 
also are normal. The diagnosis is established 
easily by means of a barium esophogram. A 
persistent constriction of the esophagus at the 
level of the aortic arch is present which is 
visible in the posteroanterior view but more 
prominent in the lateral or oblique projection 
(figure 8). In the lateral or oblique view the 
narrowing is more marked posteriorly, and 
fluoroscopic examination reveals that it pul- 
sates. This predominant forward displacement 
of the esophagus is due to the right or pos- 
terior aortic arch which usually is the larger 
of the two arches. Rarely is it necessary to 
instill L1pPrIopoL® to demonstrate the tracheal 
compression. 


The second part of this presentation, describing the 
salient points in clinical diagnosis of cyanotic congenital 
malformations of the heart, will appear in the next issue 
of PostcRADUATE MEDICINE. 
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Sudden Death From Coronary 
Disease—the Cardiac Conundrum 


LESTER ADELSON* 


Western Reserve University School of Medicine, Cleveland 


Tuat coronary arterio- 
sclerotic heart disease 
(coronary disease ) can 
cause sudden and un- 
expected death is a 
truism requiring nei- 
ther elaboration nor 
discussion. The foren- 
sic pathologist charged 
with investigating and 
exploring sudden and 
unexpected deaths can 
truly say that coronary disease is captain of 
the men of death in the twentieth-century 
medicolegal office. 

My colleague Dr. William Hoffman and I 
felt that it might be worthwhile to survey the 
morbid cardiac-vascular anatomy of a repre- 
sentative large number of sudden deaths from 
coronary disease in order to delineate the 
anatomic basis (or bases) for the abrupt ces- 
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Five hundred sudden deaths ascribed to 
coronary sclerotic heart disease after com- 
plete autopsy have been studied and ana- 
lyzed. A broad range of morbid cardiovas- 
cular and anatomic changes was observed. 
Approximately one-third of the hearts 
showed “new” disease in the form of acute 
thrombotic coronary occlusion, acute myo- 
cardial infarct, or both. The remainder of 
| the victims died suddenly of the chronic 
disease without the participation of any 
recent recognizable change in the heart. A 
physiologic mechanism based on differen- 
tial myocardial oxygenation is postulated 
as the death factor in these instances. The 
| frequent finding of an entirely normal myo- 
cardium with “‘fatal’’ coronary disease 
raises the issue of “hearts too good to die” 
and points up the advisability of instituting 
positive action to restore the heart beat. 


sation of cardiac function. Such data might be 
useful in pointing the way to prophylaxis and 
rational therapy for these common causes of 
death. Accordingly we reviewed 500 consecu- 
tive sudden deaths ascribed to coronary dis- 
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TABLE 1 


Ace, Race AND Sex oF 500 Persons Wuo Diep SuppENLY From Coronary Heart DISEASE 


WHITE NONWHITE 
AGE (433; 87%) (67; 13%) _— 
(YEARS) 
Men | W omen Men Women Number Per cent 
20-29 3 | 0 1 0 4 1 
30-39 43 | 2 12 3 60 12 
40-49 143 12 12° 7 174 35 
50-59 101 13 19* 4 137 27 
60-69 66 14 8* 0 88 18 
70-79 30 | 3 1 0 34 | 7 
80-89 3 0 0 0 | 3 
389 (78%) | 14 (9%) 53 (10%) 14 (3%) | 500 | 


*Includes one man of Oriental extraction. 


ease after complete autopsy including histo- 
logic examination and indicated toxicologic 
studies. 

We considered a death to be “sudden” if it 
occurred instantaneously or within two hours 
of the onset of the terminal episode. Death was 
charged to coronary disease when there was 
sufficient arteriosclerotic involvement of the 
coronary arteries to make the diagnosis either 
certain or highly probable, and when all other 
causes were excluded. The presence of bron- 
chopneumonia, diabetic coma, trauma, gener- 
al anesthesia and similar conditions precluded 
admission of a case to our study group. The 
only possible ancillary factor was hyperten- 
sion, with or without a renal component, as in- 
dicated by cardiomegaly. Thus, we could say 
with a reasonable degree of certainty that all 
the deaths were sudden and due solely to coro- 
nary disease. 

Our study is not representative of the total 
picture of coronary disease in the community 
as a whole or of all fatal coronary diseases. 
Rather, it reflects one facet of the over-all 
problem. Many instances and types of death 
from coronary disease are excluded. When a 
person who has been under the care of a phy- 
sician for coronary disease dies in the hos- 
pital or at home and there are no aspects of 
the death requiring medicolegal intervention, 
either the death is not reported to the coro- 
ner’s office or, if it is reported, the certification 
is left in the hands of the attending physi- 
cian. Autopsy is not performed on all bodies 
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brought to the coroner’s office, and certifica- 
tion occasionally is made on the basis of his- 
tory and external examination only; these in- 
stances of death ascribed to coronary disease 
without autopsy are also excluded from our 
case material. 

The study material is weighted heavily in 
favor of the younger age groups. A coroner’s 
autopsy is much more likely to be performed 
on the body of a man 45 years of age who 
died suddenly than on the body of an 85 year 
old man who died in the same fashion under 
the same circumstances. Occasionally, the 
body of an elderly person who died in this 
way is autopsied when anamnestic facts or 
environmental features indicate the advisabil- 
ity or necessity of postmortem examination, 
but generally this anatomic study under medi- 
colegal auspices is more likely to involve the 
death of a younger person. Our series is also 
weighted unduly by deaths of persons who are 
not usually under regular medical care or ob- 
servation (alcoholics and vagrants ). 

We cannot speak with any degree of cer- 
tainty regarding the proportion of all deaths 
from coronary disease in Cuyahoga County 
which our series contributed during the 25 
month period in which the deaths occurred. 
We do not know what has happened in pri- 
vate homes, nursing homes and hospitals with 
regard to fatal coronary disease, and it has 
been soundly established that death-certificate 
diagnoses, especially in the absence of com- 
plete autopsy, are misleading and unreliable.’ 
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TABLE 2 


OccupATIONS OF 500 VictIMs oF SUDDEN DEATH 
From Coronary Heart Disease 


MEN WOMEN 
CLASS (442) (58) PERCENTAGE 

Professional and | 69 14 
executive | 

Skilled mechanics | 196 3 40 

Semiskilled | 75 5 16 
laborers 

Unskilled laborers | 53 1 ll 

Clerical workers 8 

Housewives 38 8 

Unknown 19 3 4 

Retired | 3 


Some Clinical Aspects 


Age, race and sex—Table 1 is a break- 
down of our study population by age, race 
and sex. The nonwhite group included three 
men of Oriental extraction (two Chinese and 
one Japanese ). (Persons of Chinese and Japa- 
nese extraction comprise less than 1 per cent 
of the population of Cuyahoga County.) Ana- 
tomically their coronary and myocardial dis- 
ease was similar to that found in Caucasians 
and Negroes. For the sake of simplicity we 
have tabulated them with the nonwhite group. 

Our study population included 442 men 
(88 per cent) and 58 women (12 per cent). 
White men accounted for 78 per cent of the 
total, white women 9 per cent, nonwhite men 
10 per cent, and nonwhite women 3 per cent. 


Nonwhite persons constitute approximately 20 
to 22 per cent of the population of Cuyahoga 
County. Thus, Negroes are underrepresented 
in our series. Our data indicate that white men 
are much more vulnerable than any other 
racial-sexual group to a sudden fatal coronary 
episode. 

It is significant that 12 per cent of the vic- 
tims were less than 40 years of age. Coronary 
atherosclerosis usually is considered a disease 
of middle life or later, particularly in the ab- 
sence of diabetes or some types of xanthoma- 
tosis. However, a diagnosis of coronary dis- 
ease cannot be excluded solely because the 
patient is in his 20s or 30s. 

Occupation—Our figures do not support 
the thesis that coronary disease chooses its 
victims exclusively or mainly from the execu- 
tive and professional groups (table 2). Al- 
though our series included executives and pro- 
fessional men (doctors, lawyers, accountants ) , 
the major portion of the study population was 
made up of skilled mechanics (tool and die 
makers, machinists, etc. ), semiskilled laborers 
(truck drivers, etc. ), unskilled laborers (ditch 
diggers, dishwashers), clerks and housewives. 

Coronary disease can and does kill suddenly 
in all walks of life, regardless of the manner 
in which the victim has earned his livelihood. 
No occupation confers immunity from coro- 
nary disease. 

Body habitus—An appreciable number of 
reports have concerned the influence and im- 


TABLE 3 


Recent Coronary THROMBI AND AcuTE MyocarpiAL INFARCTS IN 500 SuDDEN 
DeatHs From Coronary Heart DIseAsE 


RECENT THROMBUS ACUTE INFARCT ACUTE INFARCT, NO THROMBUS 
ARTERY 
Men Women Men Women Men Women 
Left anterior 
descending 86* 127 22 3 ll 1 
Right coronary 53* 57 13 3 6 1 
Left circumflex 2 oO 0 
Number of patients 147 17 37 6 18 2 
TOTAL 164 43 20 
*Three instances of simultaneous thrombi in these vessels. 
*One instance of simultaneous thrombi in these vessels. 
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TABLE 4 


ReEcENT THROMBOTIC CoRONARY OccLUSIONs IN 500 SuppEN DeaTHs 
From Coronary Heart DIsEAsE 


AGE MEN WOMEN PERCENTAGE OF 
(YEARS) HEARTS WITH 
Recent thrombus No recent thrombus | Recent thrombus No recent thrombus | RECENT THROMBI 
20-29 2 2 50 
30-39 24 31 5 40 
40-49 58 97 10 9 39 
50-59 35 85 5 
60-69 21 53 2 12 26 
70-79 7 24 3 21 
147 295 17 4 32.8 


portance of body build and obesity in the de- 
velopment of heart disease and in deaths from 
this cause. Using the figures on average and 
ideal body weights issued recently by the Met- 
ropolitan Life Insurance Company, we found 
that approximately 41 per cent of the study 
group were overweight for their height.* This 
percentage corresponds closely with the pro- 
portion of overweight persons in the general 
population.* This correlation would tend to 
indicate that obesity (or overweight) is not a 
significant etiologic factor in predisposing to 
sudden death from coronary disease. I have 
been in communication with the Metropolitan 
Life Insurance Company about this aspect of 
the problem, and one of their statisticians told 
me that it is not merely the weight at the time 
of death that is important but rather the weight 
history.” Unfortunately we have no data about 
weight fluctuations among the persons in our 
study group. 


Anatomic Observations 


While the common denominator in death 
and disability from coronary disease is luminal 
stenosis with resultant myocardial damage and 
dysfunction, the anatomic substrate for sud- 
den death is extremely varied. This fact, that 
death can occur suddenly with such a broad 
variety of cardiac-vascular anatomic abnor- 
malities ranging widely in severity, is a 
thought-provoking and perplexing situation. 

Recent coronary thrombi and acute myo- 
cardial infarcts (table 3)—One hundred six- 
ty-eight recent coronary thrombi were found 
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in 164 hearts; four hearts each had two re- 
cent thrombi. The anatomic abnormality re- 
sponsible for thrombosis, whether it is rupture 
of an atheromatous plaque, hemorrhage into 
a plaque, or luminal stenosis, usually is wide- 
spread throughout the coronary vasculature. 
If the hemodynamic status is such as to en- 
courage thrombosis, there is no reason two or 
more thrombi cannot be laid down concur- 
rently or in rapid succession. 

Forty-three of the 164 hearts with recent 
coronary thrombi had an acute myocardial in- 
farct whose histologic appearance indicated 
survival ranging from hours to several days 
following occlusion. The remainder of this 
group (121 persons) died so rapidly follow- 
ing occlusion that there was insufficient time 
for the development of the characteristic 
myocardial and cellular changes indicative of 
infarct. 

Twenty hearts had an acute infarct with- 
out a demonstrable thrombus. This poses such 
questions as whether the prosector may have 
overlooked the clot, whether the thrombus 
may have been in a vessel so small that it 
could not be observed, and whether we were 
dealing with a true nonthrombotic infarct.*‘ 

Thus, 184 hearts demonstrated acute coro- 
nary disease, myocardial disease, or both, and 
316 hearts had no recent anatomic changes 
present in either the coronary vasculature or 
the myocardium. 

Recent thrombi were more frequent in the 
hearts of the younger victims (table 4), indi- 
cating that the younger person is more likely 
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TABLE 5 


Remote MyocarpiAL Inrarcts (“Scars”) 500 SuppEN 
Deatus From Coronary Heart 


oni TOTAL NUMBER OF HEARTS LOCATION OF SCARS 
(YEARS) With scar | Without scar Anterior Posterior Anterolateral 

20-29 1 3 1 0 0 
30-39 25 35 ll 15 6 
40-49 91 83 37 60 20 
50-59 80 57 37 56 12 
60-69 58 30 36 33 8 
70-79 17 17 8 12 2 
a0 0 0 

275 225 133 176 48 


to die with an acute thrombotic occlusion than 
is his older brother. This increased vulner- 
ability may be explained by the fact that the 
older person may have a previously healed 
infarct and thus may have acquired, through 
the development of intercoronary anastomoses 
and collateral circulation, a measure of pro- 
tection against the catastrophic effect of acute 
thrombotic coronary occlusion. Other data 
(see table 5) indicate that the number of 
healed infarcts increases progressively with 
the increase in age. 

Activity—A great deal of concern revolves 
about what a person was doing when he had 
his heart attack, particularly if the fatal epi- 
sode occurred while he was at work. Every- 
body recalls the man who died while shoveling 
snow, while playing handball, or when he re- 
ceived a telegram containing bad news. The 
bulk of the 500 deaths in our series occurred 
neither during moderate or heavy physical ac- 
tivity nor during an emotionally traumatic 
period (table 6). The distribution of recent 
coronary thrombi was almost uniform among 
the hearts of persons who had died while en- 
gaged in all types of activity and inactivity. 
Certainly violent physical exertion or severe 
emotional disturbance can create a lethal bur- 
den for a heart that is unable to meet the ad- 
ditional load, but from the over-all point of 
view one cannot incriminate strenuous physi- 
cal activity as a common factor in sudden 
death from coronary disease. 

Healed infarcts—The number of myocar- 
dial scars indicative of healed infarcts and 
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the percentage of scarred hearts increased 
progressively with the ages of the victims 
(table 5). Microscopic areas of perivascular 
fibrosis were not considered pathognomonic 
of remote myocardial infarcts. Such foci may 
represent healed rheumatic or nonrheumatic 
myocarditis. Small zones of interstitial myo- 
cardial fibrosis can result from prolonged low- 
grade anoxia, a different type of lesion from 
the acute infarct. 

There are more scars than scarred hearts 
because several hearts had more than one scar, 
indicating that many hearts can withstand 
severe repeated insults and still perform fairly 
efficiently for many years. 

Summary of anatomic changes (table 7)— 
One hundred eighty-four hearts showed evi- 
dence of acute disease (coronary thrombosis, 
myocardial infarct, or both). Three hundred 
sixteen hearts had no recent demonstrable dis- 


TABLE 6 


Activity PrecepiInc ONsET OF FATAL EpIsope 
1N 500 SuppEN Deatus From Coronary 
Heart Disease 


TOTAL CASES 
ACTIVITY 
Number | Per cent | Number | Per cent 
Sleeping 34 7 ll 32 
Resting 68 14 18 26 
Light activity 277 55 87 31 
Moderate activity 95 19 38 40 
Heavy activity 25 5 10 40 
Undetermined 
500 164 33 
143 
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TABLE 7 


SumMary OF RECENT AND REMOTE CoRONARY THROMBI AND INFARCTS IN 500 
SuppEN DeatHs From Coronary Heart DISEASE 


ACUTE LESIONS (184) NO ACUTE LESIONS (316) 
SEX — 
No remote infarcts | Remote infarcts No remote infarcts Remote infarcts 
Men (442) 82 | 84 (37%) 113 163 (63%) 
Women (58) 13 5 (31%) 17 23 (69%) 
95 89 130 186 


ease. One hundred thirty of the persons who 
had no recent or remote thrombi and a normal 
myocardium died suddenly of stenosing coro- 
nary vascular disease. These 130 hearts raise 
the issue of “hearts too good to die.”* I will 
return later to a brief consideration of this 
group. 

Severity of coronary arteriosclerosis—A 
survey was made of the degree of the arterio- 
sclerosis in the coronary tree. The process was 
graded as follows: no significant disease, or 
reduction of lumen of slight, moderate or 
severe degree. The site of most severe involve- 
ment in a vessel determined the category of 
classification. When the process was limited 
to a few scattered, flat, nonocclusive plaques 
the artery was considered free of functional 
disease. If more than 75 per cent of the origi- 
nal lumen was present the artery was thought 
to be slightly involved. If the lumen was re- 
duced to an opening ranging between one- 
fourth and three-fourths of its original caliber, 
the vessel was graded as moderately involved. 
If the process was more advanced, e.g., pin- 
point opening, crescentic slit, remote recan- 
alized thrombus, the process was classed as 


severe. The distribution of disease was noted 
as localized or generalized. 

Table 8 reiterates what has been noted by 
other observers, that is, that the left anterior 
descending artery is most often involved by 
severe disease, the left circumflex artery is 
least often involved by severe disease, and 
involvement of the right coronary artery is be- 
tween these two extremes. A broad range of 
atherosclerosis from the aspects of both sever- 
ity and distribution was present in our case 
material. At one extreme were 11 instances of 
localized moderate or severe disease limited 
to one vessel and relatively insignificant ar- 
teriosclerosis elsewhere. At the other extreme 
were several hundred hearts with either se- 
vere generalized disease in all three vessels or 
generalized severe disease in two vessels and 
moderate generalized disease in the remaining 
artery. Between the extremes were all grada- 
tions of severity and distribution. It is note- 
worthy that all these people died in similar 
fashion despite the tremendously broad range 
of stenosing arteriosclerosis. 

Symptomatology—Data referable to pre- 
monitory symptoms immediately prior to the 


TABLE 8 


DEGREE OF STENOSIS IN Mayor CoroNARY ARTERIES IN 500 SUDDEN 
DeatHs From Coronary Heart 


SECNIFICANT REDUCTION OF LUMEN 
ARTERY 
STENOSIS 25% 26 to 74% 75 to 100% 
Left anterior descending 1 12 (2%) 117 (23%) 370 (74%) 
Left circumflex 24 (5%) 55 (11%) 157 (31%) 264 (53%) 
Right coronary 15 (3%) 55 (11%) | 128 (26%) 302 (60%) 
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TABLE 9 


Symptoms Associatep WitH Fatar Episope 1n 500 Suppen DEATHS 
From Coronary Heart Disease 


PRODROME NO PRODROME 
\NATOMIC ABNORMALITY CASES 
WITNESSED Number Per cent Number Per cent 

Recent thrombus with or 

without infarct 164 119 82 69 37 31 
Recent infarct, no thrombus 20 9 7 78 2 22 
No acute lesion 316 196 _ 38 121 62 

500 324 164 160 


fatal episode are recorded in table 9. These 
figures must be scanned with a measure of 
caution, because they are based on hearsay 
evidence. Our study was done in retrospect. 
The autopsy and its interpretations derive 
from our personal observations, but the de- 
scription of the symptomatology attending the 
terminal episode was taken from police re- 
ports. (The police routinely investigate all 
sudden deaths on behalf of the coroner in 
Cuyahoga County.) A police officer is not 
a medically trained or oriented investigator, 
and it is probable that many reports are in- 
complete because of the officer’s failure to 
ask about such symptoms or to record them. 
However, such errors of omission probably are 
present in random fashion throughout the en- 
tire series, and the figures are presented with 
this caveat. 

Data dealing with the presence or absence 
of clinical symptomatology indicative of coro- 
nary catastrophe were available in 324 deaths. 
Death was witnessed in 128 of the 184 in- 
stances of acute coronary vascular disease, 
myocardial disease, or both. Eighty-nine of 
the victims (70 per cent) voiced or exhibited 
some complaint before they died, e.g., chest 
pain, dyspnea, nausea and vomiting, “dizzi- 
ness.” However, among 196 victims in whom 
no acute myocardial or vascular disease was 
found, only 38 per cent uttered or demon- 
strated some complaint. 

If these figures have any validity, we may 
conclude that when sudden coronary death is 
precipitated by (or accompanied by) acute 
disease in the arterial tree or myocardium the 
victim is twice as likely to manifest symp- 
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tomatology just before death as is the person 
who dies solely of coronary stenotic changes 
without recent thrombosis or acute infarct. 
Many deaths from coronary disease are 
hyperacute. The victim goes from a state of 
apparent good health to death within a few 
seconds or minutes. He may die so quickly 
that he does not have the opportunity either 
to experience or to express discomfort or pain. 
It is also possible that the heart may be thrown 
into a fatal arrhythmia by factors that are in- 
sufficient to trigger cardiac pain receptors or 
to activate other physiologic responses and 
subjective complaints to myocardial anoxia. 


Discussion 


Coronary disease is the No. 1 killer of per- 
sons in their most productive years of life. At 
autopsy the victims of sudden death from 
coronary disease present an extremely broad 
range of anatomic abnormalities. What are the 
clinical implications of this mass of postmor- 
tem anatomic data? 

Several perplexing questions arise when one 
attempts to correlate morbid anatomy with 
clinical syndrome and sudden death from 
coronary disease. To paraphrase Winston 
Churchill, sudden death from coronary dis- 
ease is frequently an enigma wrapped in a 
paradox and surrounded by a riddle. The 
problem is not made simpler by the well-docu- 
mented observation that many persons who 
die from totally unrelated causes (e.g., severe 
trauma) often demonstrate coronary arterio- 
sclerosis much more severe than that found at 
autopsy following a death ascribed to coro- 
nary disease. Coronary arteriosclerotic heart 
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disease presents a broad discrepancy between 
severity of anatomic changes, clinical symp- 
tomatology, and potential death-producing 
factors. 

When a recent thrombus is found in a coro- 
nary artery of a person who has died sudden- 
ly, the clinician and pathologist are satisfied. 
The cause of death is “explained.” How, then, 
does one “explain” a sudden death when a 
recent thrombus or infarct is not found in a 
coronary artery although there may be severe 
generalized stenotic disease in the coronary 
vasculature, and when there are no significant 
abnormalities elsewhere? Two-thirds of the 
persons in our study group did not have an 
acute anatomic lesion, either thrombotic or 
myocardial, at the time of death. (In this con- 
nection it may be noted that the diagnosis of 
“acute coronary occlusion” made prior to 
autopsy when persons with known or suspected 
coronary disease die suddenly is correct in 
only one-third of the deaths. It is probably 
wiser to employ the noncommittal phrase 
“acute coronary episode” to characterize these 
deaths until actual visualization of the morbid 
anatomic changes permits a more accurate 
diagnosis.) Studies similar to ours have been 
reported recently from the Medical Examiner’s 
Office of the City of New York® and from the 
Medical Examiner’s Office of Westchester 
County, New York.'® The figures and data in 
each of these reports correspond quite closely 
with ours, indicating broad epidemiologic 
similarity in case material and in pathologic 
features. 

When no recent coronary thrombus or acute 
myocardial disease is found in the heart of 
a person who died suddenly from coronary 
disease, what has transpired to cause death? 
Phrased another way, what are the death fac- 
tors? A modest fraction of the persons in our 
study group who did not have recent disease 
died while engaged in strenuous physical ac- 
tivity. It is reasonable to postulate that they 
overtaxed their cardiac reserve by creating a 
severe discrepancy between myocardial oxy- 
gen need and ability of the coronary vessels to 
meet the demand. However, the majority of 
the victims without recent disease died while 
at rest, physically and emotionally, or while 
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engaged in relatively mild activity. Here the 
physical and emotional stress factors are not 
operative. 

Coronary disease can cause death by several 
different cardiac mechanisms: (1) increas- 
ing coronary stenosis and occlusion with pro- 
gressive muscular dysfunction, damage and 
destruction and ultimate myocardial insuff- 
ciency; (2) sudden decrease in coronary in- 
flow with insufficient circulation to the myo- 
cardium to maintain the heart beat; (3) a 
mechanism proposed by Beck,'''* develop- 
ment of an unstable electric condition in the 
myocardium which can initiate the onset of 
ventricular fibrillation. This lethal process 
Beck succinctly terms “self electrocution.” 
The basis of the electric instability is differing 
degrees of oxygenation in various portions of 
the myocardium. This hypothesis is a reason- 
able explanation for sudden coronary death 
in the absence of recent vascular or myocar- 
dial disease, particularly when an intolerable 
physical or emotional burden has not been 
placed on an organ which has lost its reserve. 

The next logical step is a brief considera- 
tion of the proposition of “hearts too good to 
die.” Our data indicate that many persons 
who die suddenly from coronary disease have 
an intact myocardium. Frequently the death- 
producing coronary disease is a localized 
process with little if any stenotic disease else- 
where in the coronary tree. It is reasonable to 
conjecture that many such hearts could be re- 
stored to useful activity. 

While many diseases wreck the machinery 
as they proceed to a fatal termination, coro- 
nary arteriosclerotic heart disease is an excel- 
lent example of a lethal process which stops 
the machinery while leaving it relatively in- 
tact. The sudden cessation of heart action in 
a “good” heart with coronary disease is some- 
what comparable to the stoppage of a good 
clock when someone grasps the pendulum; the 
gears are good, the springs are good, and in- 
deed the entire “works” are in excellent run- 
ning order, but the clock has stopped. Should 
someone come along and give the pendulum 
a push, normal regular activity would be re- 
stored. The proof that good heart activity can 
be restored in many instances of sudden coro- 
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nary death is the increasing number of cases 
reported in which persons have been revived 
after “fatal heart attacks” by cardiac massage, 
electric defibrillation, or a combination of 
both.’ '* Many such persons have gone on to 
uneventful recovery and many years of excel- 
lent cardiac function. 

Today the clinician is in a position to do 
more than merely pronounce the patient dead 
when he is in attendance at such a fatality. If 
the doctor will accept the thesis that “this per- 
son may have a chance,” he will immediately 
commence cardiac massage (rhythmic manual 
cardiac compression), electric defibrillation, 
or both, meanwhile insuring that the airway 
is patent and the oxygen supply is adequate. 
Proper, prompt institution of these therapeu- 
tic technics will restore life to many who pre- 
viously have been given up for dead and will 
literally bring them back from the grave. 
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Self-help Devices: 
Homemaking: Dishwashing 


EDWARD W. LOWMAN AND HOWARD A. RUSK 


Institute of Physical Medicine and Rehabilitation 
and the Arthritis Self-help Device Office* 


New York University Medical Center, New York 


Since conservation of energy is an important factor in man- 
aging a disease or disability, ambulatory homemakers should 
orient themselves to doing as many tasks from a sitting position 
as possible. Dishwashing is particularly suited to sit-down work, 
whether the patient sits in a wheel chair or on a stool or standard 
kitchen chair. 


FIGURE 1. To establish a good 
working height at the sink for 
standing or sitting, place the palms 
of the hands in the bottom of the 
sink bowl without leaning for- 
‘ward (a). If the sink is too deep, 
a rack can be improvised to hold y 
a dishpan at the needed height (b). 


FIGURE 2. For the homemaker to func- - 
tion efficiently, the work area must be — 
well organized to permit a coordinated 
flow of activity from right to left or 
vice versa without backtracking. 


FIGURE 3. Dishes should be air-dried to 
conserve energy. The best results are 
obtained by using either liquid or pow- 
der detergents which rinse off complete- 
ly. Cleaning aids should be within com- 
fortable reach at all times. Soak the 
soiled pots and pans during the meal, 
and the soiled dishes immediately after 
they have been used. 


*Supported at the Institute by the Arthritis and Rheumatism Foundation. 
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Figure 4, If reaching the faucet is difficult, a simple solution is to screw a closet hook into a dowel of the needed 
length and use it to open and close the faucet. 


FIGURE 5. If inadequate grasp is a problem, a wooden piece made to fit over the faucet will give better leverage. 


For Those Who Must Function Singlehandedly 


FIGURE 6. A hooped apron 
is much easier to put on 
and remove than an apron 
with ties. 


FIGURE 7. A suction-based 
brush for washing glasses 
(a) can also help to re- 
move stubborn spots on 


dishes (b). 


FIGURE 8. To stabilize pots and pans for scouring, a double-suctioned base clinging both to the counter and to the 
container can be used (a), or some traction can be created by putting a damp cloth underneath the pot. Another 
approach is to hook the handle of the pan under the nonworking arm (b). 


FIGURE 9, Although we recommend that dishes be air-dried, they can be dried manually with only one hand by put- 
ting the item on a towel placed on the lap and wiping it with part of the towel. The therapist demonstrating this is ac- 
tually wearing a terry-cloth hooped apron and is drying the dish with part of the apron. 
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NUTRITION 


Management of 


Acute Renal Failure 


W. A. KREHL* 


Marquette University School of Medicine, Milwaukee 


Introduction 


Few situations in 
medicine call for as ag- 
gressive and intelligent 
application of clinical 
knowledge, judgment 
and physiologic prin- 
ciples as does the man- 
agement of acute renal 
failure. In lower neph- 
ron nephrosis with 
acute renal failure, the chief pathologic con- 
dition is found in the tubules. The kidneys 
grossly are swollen and edematous. On micro- 
scopic examination, only insignificant changes 
are seen in the glomeruli, while major lesions, 
consisting of necrosis of the epithelial cells, 
are evident in the tubules. Although any part 
of the tubule may be damaged, the lower 
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segments are usually most severely altered.” - 


In addition, casts are usually found in the 
terminal segments of the tubules. These vary 
to some extent, depending on the nature of 
the noxious agent or factor that caused the 
acute renal failure. The exact significance of 
these casts is not known. 

Since the tubular lesions are confined to 


*Associate Professor of Medicine, Marquette University School of 
Medicine, Milwaukee, Wisconsin. 
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epithelial cells, they are potentially reparable. 
Evidence of epithelial cell regeneration may 
be seen as early as the fourth or fifth day; 
usually, after 12 to 14 days, the tubular epi- 
thelium may be restored, but function is im- 
paired in rate and manner. Clinical manage- 
ment is therefore directed at maintaining the 
patient in the best-possible physiologic status 
while nature carries on its repair. The phases 
of oliguria, diuresis and convalescence each 
demand individualized care and a shifting 
focus of attention.* 

Proper management of acute renal failure 
is predicated, of course, on an early and cor- 
rect diagnosis. Thereafter, every attention 


must be provided to avoid major complica- | 


tions, which include overhydration, electrolyte 
imbalance and excessive accumulation of the 
products of protein catabolism and serum po- 


tassium. Infection, a major cause of death, 
must be avoided or, if present, appropriately | 


treated. Bleeding tendencies associated with 
uremia and acute renal failure must be watched 
for and treated promptly. Circulatory failure, 
congestive heart failure and pulmonary edema 
must be guarded against, and digitalization 
must be instituted early. Finally, the decision 


concerning the use of hemodialysis or perito- ; 


neal dialysis must be made at the proper time. 
The following discussion is a consideration of 
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these problems, which also have been reviewed 
else where.* 


Diagnosis 


Haste or carelessness in diagnosing acute 
renal failure may lead to disaster. A good 
history, careful physical examination, exami- 
nation of the urine and its sediment, and deter- 
minations of serum electrolytes and blood urea 
nitrogen (BUN) are prerequisites to a good 
diagnostic evaluation. 


Is Oliguria Due to Dehydration 
or Electrolyte Imbalance? 


Since treatment of renal failure hinges 
largely on the restriction of fluid intake and 
avoidance of excess electrolytes, the impor- 
tance of this issue is obvious. A careful review 
of the circumstances preceding oliguria, with 
particular attention to routes of fluid loss 
(vomiting, diarrhea, sweating, fever, hyperp- 
nea, intestinal or biliary drainage, paracen- 
tesis, etc.) and to the quantity and nature of 
fluids supplied, is of utmost importance. 
Physical findings of dehydration, such as loss 
of skin turgor, while important, may be absent 
if fluid losses are acute. The finding of a con- 
centrated urine with a high osmolarity and 
high urea content, increased hematocrit, in- 
creased serum protein levels, or increased 
serum sodium in excess of 150 mEq. per liter 
is adjunctive information which may be help- 
ful in dehydration. High or elevated BUN may 
be seen in dehydration as well as in acute or 
chronic renal failure. Obviously, such factors 
as prerenal filtration rate may influence urine 
osmolarity, and pre-existing anemia, hypopro- 
teinemia, hyponatremia, etc., may obscure the 
previously mentioned signs of dehydration.‘ 

Frequently, in the absence of a convincing 
history, the sum of these data does not ade- 
quately exclude dehydration, particularly since 
vomiting is often an integral part of early 
renal insufficiency. In this circumstance, it is 
of value to give intravenously and rapidly 1 
liter of 5 per cent glucose (or 0.9 per cent 
saline if findings indicate) and to watch care- 
fully for increased urinary output or decreased 
urine concentration. If one or both of these 
occur, it is usually safe to proceed with giving 
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appropriate intravenously administered fluids, 
with the expectation that dehydration will be 
corrected and urinary output resumed. 


Reversible Renal Failure 


Few circumstances are more tragic than the 
failure to recognize causes of chronic renal 
failure which are reversible in their early 
stages but which, if undiagnosed and not 
treated, lead to progressive, chronic and irre- 
versible renal damage. These common revers- 
ible causes of chronic renal failure are ob-) 
structive uropathy as the result of calculi in’ 
the urinary tract, prostatic hypertrophy, ure- 
thral stricture, or periureteric fibrosis; infec- | 
tion, such as superimposed acute pyelonephri- 
tis; and metabolic states, such as deficiency 
of potassium, hypercalcemia or sodium de-— 
pletion.’ Hypercalcemia may be associated 
with vitamin D toxicity, hyperparathyroidism, | 
milk-drinker’s syndrome, or sarcoidosis. 


Is Obstruction Present? 


Bladder neck obstruction is a common find- 
ing, and more than one case of “acute renal 
failure” has been cured by the palpation of 
a greatly distended bladder and passage of a 
urethral catheter or even replacement of a 
plugged catheter already in place. Although 
less common, bilateral ureteral obstruction can 
occur as a result of a pelvic mass (hemorrhage 
or tumor), surgical injury or bilateral calculi. 
When doubt exists, the demonstration of ana- 
tomic patency by the passage of ureteral 
catheters to the renal pelvis is most helpful. 
Total anuria is not characteristic of acute 
renal failure and should immediately suggest 
obstructive uropathy.* 


Is Oliguria the End Stage of 
Chronic Renal Disease? 


In an oliguric, uremic, acidotic patient with- 
out antecedent history, it is most difficult to 
decide whether or not chronic renal disease is 
present. In this situation, carefully directed 
medical management, possibly with the aid 
of a well-timed hemodialysis and renal biopsy, 
may be most valuable if sufficient clinical im- 
provement can be obtained. If sudden oliguria 
occurs in a previously well-compensated case 
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of chronic renal disease and if a specific cause 
can be indicated to suggest acute renal failure 
with tubular epithelial necrosis, hemodialysis 
may enable the patient to recover his previous 
state of renal function and may prolong life. 
A different consideration must be given in the 
end stages of a chronic, relentlessly progres- 
sive renal disease. Here, hemodialysis seems 
out of place and may hasten death. 


Acute Renal Failure 


Diagnosis of acute renal failure may be 
difficult. As indicated previously, oliguria, ele- 
vated BUN, and changes in urine osmolarity 
and specific gravity may not suffice. The clini- 
cal background or history is important. Oli- 
guria following trauma, obstetric accidents 
(particularly criminal abortions), ingestion of 
known nephrotoxic agents, shock associated 
with major surgery or resulting from other 
causes, severe body burns, or transfusion re- 
actions resulting from mismatched blood must 
raise a strong suspicion of acute renal failure 
with tubular necrosis. 

Again, a careful study of the urine is help- 
ful in diagnosing acute renal failure. As a 
general rule (but not invariably), the os- 
molarity of the small volume of urine ap- 
proaches that of plasma. Urinary urea is low 
while blood urea is elevated, and sodium is 
present in the urine in an appreciable con- 
centration (40 to 90 mEq. per liter). While 
low urine urea and high urinary sodium are 
indicative of acute renal failure, high urine 
osmolarity and high urine concentration are 
evidence of good renal tubular function. Low 
urine osmolarity and low sodium concentra- 
tion are not necessarily diagnostic of either 
situation.* '° 


Principles of Management 


Four major problems face the patient as a 
direct consequence of acute renal failure: (1) 
No route is available for the excretion of the 
end products of protein catabolism; (2) non- 
volatile acids cannot be excreted; (3) renal 
regulation of water balance is lost; and (4) 
potassium excretion is no longer possible. 
These lead to additional clinical complica- 
tions. The development of uremia results in 
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lethargy and gradual loss of responsiveness, 
which in turn favors the development of atelec- 
tasis and pneumonia. Uremia causes nausea, 
vomiting, increased distention and increased 
tendency toward bleeding from the gastroin- 
testinal tract. Thrombopenia, as well as ane- 
mia, often is seen. Excessive accumulation of 
fluids and tachycardia which is associated with 
sepsis and fever increasingly strain the heart, 
leading to congestive heart failure, pulmonary 
edema and death. Cardiac arrhythmias and 
cardiac arrest are not uncommon, and may 
relate to severe elevations of serum potassium. 


Managing the Catabolic Response 


Since nitrogenous wastes, hydrogen ions 
and potassium ions are derived largely from 
protein, the elimination of protein from oral 
and intravenous feedings seems obvious. Of 
equal importance is reduction of the patient’s 
catabolism of his own protein stores to a 
minimum. This is best done by providing an 
adequate intake of nonprotein calories. The 
use of at least 100 gm. carbohydrate per 
day is needed to prevent ketosis and minimize 
protein breakdown. Unfortunately, the stress 
imposed by trauma, tissue necrosis, infection 
and fever produces continued protein catabo- 
lism despite the administration of adequate 
calories. In these circumstances, very rapid 
increases in serum BUN and potassium lead 
to rapid deterioration and death unless treated 
by hemodialysis. 

Testosterone (25 to 50 mg. per day intra- 
muscularly)'' or norethandrolone (10 to 20 
mg. per day)'* may help to minimize protein 
metabolism in the absence of stress, but these 
agents are not significantly effective otherwise. 
When acceptable, without causing nausea and 
vomiting, nutrients should be given by the 
oral route. Hard candy, syrup, ginger ale and 
other forms of pure carbohydrate are quite 
satisfactory. They help stimulate salivary flow 
and reduce dryness and cracking of the oral 
mucosa. 

When intravenously administered fluids are 
needed, a catheter threaded through an arm 
vein into the superior vena cava provides the 
safest route for continuous use.’ Such a well- 
placed catheter can also serve should the pa- 
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tient require hemodialysis. Because total fluid 
intake is restricted to small volumes, concen- 
trated carbohydrate solutions from 10 to 40 
per cent may be used to provide needed calo- 
ries. Ethanol (95 per cent, up to 100 ce. daily) 
may be added to the intravenously given 
fluids, and this adds materially to the caloric 
intake.” Ethanol should not be used in patients 
with concomitant liver disease. Vitamin B 
complex in at least maintenance (preferably 
therapeutic) amounts should be provided 
every day. 

Devitalized tissue must be debrided prompt- 
ly, and accumulations of blood and infection 
by-products drained.'* This makes the man- 
agement of acute renal failure in conditions 
of trauma, burns and surgery much more com. 
plicated, but failure to debride and drain will 
lead to disproportionate elevations of nitrog- 
enous end products, serum potassium and 
phosphate. 

Excessive elevations of serum potassium 
must be avoided. This can best be done by 
measures which favor retention of potassium 
in the cell: (1) the administration of 10 to 
20 units of regular insulin in the intravenously 
administered fluids containing carbohydrate 
and (2) the prevention of metabolic acidosis 
by administering sodium lactate or sodium 
bicarbonate if the serum carbon dioxide level 
falls significantly. As much as 200 ml. of 
molar sodium lactate may be given intra- 
venously over a three hour period to lower 
plasma potassium rapidly.'* Cation exchange 
resins in the sodium cycle have proved effec- 
tive in treating potassium intoxication.’ They 
may be given as oral mixtures alone or, prefer- 
ably, with sorbitol to promote gastrointestinal 
emptying, or they may be used as enemas.* 
Both methods are effective. 

One must avoid the use of fruit juice and 
other potassium-containing foods or drugs. A 
common error is the use of potassium penicil- 
lin in the treatment of infections in acute renal 
failure. The sodium salt of penicillin should 
be used if this antibiotic is needed. 


Fluid Control 


All fluid intake and output should be very 
accurately recorded, and the patient must be 
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weighed daily. The necessary fluid intake each 
day can be calculated on the basis of 0.5 to 
0.6 ml. per kilogram of body weight per hour, 
plus the volume of fluid lost in urine, vomitus 
or feces or in drainage from gastric tube, 
fistulas, etc. Water of oxidation represents 
about 300 ml. per day and should be deducted 
from intake. The best guide to proper fluid 
intake may be obtained from the daily weight 
loss, which should approximate from 0.2 to 
0.4 kg. for the average patient in acute renal 
failure. For most patients, 400 ml. of fluids 
per day, plus the amount excreted as urine, 
plus gastrointestinal losses is adequate to 
maintain proper fluid balance. 

It is best not to use indwelling catheters in 
order to avoid occurrence of urinary tract in- 
fection that they induce. The patient should 
void if at all possible. If the patient does not 
void every 24 hours, direct catheterization is 
done with very careful aseptic technic. 


Infection 


It has been reported that infection causes 
45 per cent of deaths in military post-traumatic 
renal insufficiency.’* Infection is also the chief 
cause of death in civilian cases of acute renal 
failure." To overcome this serious complica- 
tion, every effort must be made to provide 
strict environmental asepsis. Isolation technic, 
positive-pressure ventilation to avoid atelec- 
tasis, the use of skin germicides, prevention 
of bed sores and ulcers, and avoidance of in- 
dwelling catheters are all important factors in 
preventing infection. Prophylactic use of anti- 
biotics must be avoided. Culture and sensi- 
tivity studies of bacterial infections will indi- 
cate the appropriate antibiotic therapy. In 
renal failure with oliguria, the half-life of 
penicillin, erythromycin, chlortetracycline and 
chloramphenicol is about the same as in the 
normal condition, and they are therefore the 
drugs of choice.'* 


Congestive Heart Failure 


Overhydration, sepsis and fever with tachy- 
cardia, anemia, and uremia with acidosis and 
hyperventilation tend to increase the work of 
the heart and favor the development of con- 
gestive heart failure. For this reason, digitali- 
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zation may be required. Since the oliguric 
patient may have elevated serum potassium 
levels, digitalis is usually well tolerated; how- 
ever, overuse of the drug must be avoided, 
since its renal excretion is negligible during 
the oliguric phase. p1Gox1N® at this time is the 
drug of choice, since the hazard of toxicity 
is reduced. 


Bleeding Tendencies 


Uremic patients are anemic and tend to 
have increased erythrocyte destruction and 
impaired erythropoiesis.'® Furthermore, bleed- 
ing from the intestinal tract is a frequent com- 
plication in uremia. This is a serious contribu- 
tion to the elevation of the BUN and serum 
potassium. It has also been shown that there 
are platelet defects in uremic patients with 
thrombopenia.*” The use of fresh plasma or 
platelet transfusions may therefore be of value 
in managing hemorrhage in the uremic patient. 


The Diuretic Phase 


The oliguric stage usually lasts from 12 to 
14 days. The onset of the diuretic phase is 
heralded by a daily increase of 50 to 100 per 
cent in urine volume over each preceding day. 
While this usually evokes enthusiasm and opti- 
mism, the chemical findings may be most dis- 
couraging, for the BUN may continue to rise 
or plateau for several days after the onset of 
diuresis. Hemodialysis may become necessary 
in this early diuretic stage. As soon as the 
daily urine volume exceeds 400 ml., it usually 
increases steadily at a rate of 250 to 300 ml. 
per day. Thereafter, the mean daily urine vol- 
ume is stabilized at 2000 to 2500 ml. per day. 
The degree of hydration and the adequacy 
of electrolyte balance at the onset of the diu- 
retic phase will be most important in estab- 
lishing the amount of sodium, potassium and 
water needed for replacement. Hyponatremia 
and hypopotassemia may develop with great 
rapidity. Slight dehydration may impair the 
renal clearance of nitrogenous waste products. 
If overhydration is not present at the onset of 
diuresis, urinary losses do not usually become 
excessive. At any rate, fluid intake should 
usually not exceed 3000 ml. per day, and this 
should contain adequate electrolytes to replace 
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losses. The ability to reabsorb sodium returns 
early, and prolonged salt wasting is not com- 
mon beyond 7 to 10 days. It may be prolonged 
by the overuse of salt and water. 


Convalescence 


By the time the diuretic stage has passed, a 
long period of illness has been endured, last- 
ing an average of five weeks. Since protein 
intake has been virtually zero, endogenous 
body protein breakdown may be as much as 
1.5 kg., about an eighth of the total body 
content.* Therefore, the diet should provide an 
abundant level of protein, and it should be 
adequate in calories so that protein is not used 
for caloric purposes. Gradual return to activity 
is needed, since muscular weakness and re- 
duced muscle mass are significant. Vitamin 
intake should be higher than maintenance 
levels. 


Hemodialysis 


Hemodialysis has been used more and more 
in the treatment of acute renal failure.*":** It 
should be emphasized that this procedure re- 
quires more than casual experience and is best 
done in larger referral centers where a com- 
petent team is available to apply this technic. 
The Kolff twin-coil kidney is a most adequate 
device for hemodialysis and has the added 
advantage of ultrafiltering water.** Many types 
of artificial kidneys have been used.** 

There is no completely uniform set of indi- 
cations for instituting hemodialysis. Actually, 
the clinical condition of the patient as judged 
by experience is the best general guide. Usual- 
ly, however, hemodialysis is justified when any 
one of the following is present: (1) serum 
potassium levels above 7.5 mEq. per liter, 
despite therapy with cation exchange resins; 
(2) BUN above 350 mg. per cent; (3) elec- 
trocardiographic evidence of intraventricular 
block with widening of the QRS complexes 
from hyperkalemia; (4) uremic stupor, coma 
or increasing central nervous system irritabil- 
ity; or (5) blood bicarbonate below 10 mEq. 
per liter. Excessive edema also may be re- 
lieved by hemodialysis, which may prevent 
the development of pulmonary edema. 

Contraindications to hemodialysis are few 
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and. if hyperkalemia threatens life, this pro- 
cedure may be resorted to in spite of contra- 
indications, since some may be correctable. 
In most patients, severe hypotension, myo- 
cardial infarction or bleeding, especially cen- 
tral nervous system bleeding, precludes the 
use of hemodialysis. Regional heparinization 
may eliminate the bleeding contraindication. 
If respiratory failure is present, it is treated 
concomitantly by tracheal intubation and as- 
sisted breathing. Shock, if present, may im- 
prove as hemodialysis proceeds, and may be 
treated with vasopressors. Renal failure from 
chronic renal disease, while not a contraindi- 
cation to hemodialysis, is not benefited and is 
associated with a high mortality rate. Again, 
it should be emphasized that clinical judgment 
based on experience is the best guide to follow 
in the use of hemodialysis. In general, early 
hemodialysis is employed more commonly, 
and, in some centers, it has been used daily 
as a prophylactic measure in treating acute 
renal failure.*” This permits an unrestricted 
dietary intake, favors better wound healing, 
prevents wasting, and provides a better de- 
fense against infection. 

It is most difficult to evaluate the effects of 
hemodialysis as a lifesaving procedure. Mor- 
tality statistics indicate a fairly constant level 
of about 50 per cent in the various centers.”* 
Trauma, burns, old age and sepsis are asso- 
ciated with a higher incidence of death. 


Peritoneal Dialysis 


Hemodialysis is best done in active centers 
where it is frequently performed. Peritoneal 
dialysis, however, can be readily done in any 
hospital. Prepared electrolyte solutions, with 
special catheters and a closed system of in- 
fusion and drainage, are available commercial- 
ly. This procedure now has largely eliminated 
such complications as peritonitis, overhydra- 
tion, electrolyte abnormalities, leakage and 
drainage difficulties. Although not as efficient 
as hemodialysis, peritoneal dialysis can be re- 
peated daily.”* 


An Ounce of Prevention 


It is, of course, more desirable to prevent 
disease than to have to treat it. The economics 
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alone make it obvious that acute renal failure 
is to be avoided. The overzealous use of blood 
transfusions, with the inherent chance of mis- 
match, should be eliminated. There is virtually 
no real indication for the hundreds of one 
unit blood transfusions that are so common 
in our hospitals. 

Noxious substances may damage the tubules 
and escape reabsorption. They are therefore 
concentrated in their progress through the 
tubules. It is evident, therefore, that measures 
which reduce the reabsorption of water and 
consequently the concentration of nephrotoxic 
agents should reduce the chance of tubular in- 
jury. Adequate fluid intake, ensuring a large 
flow of urine, can minimize the incidence and 
severity of lower nephron nephrosis. 

Furthermore, more adequate hydration of 
patients prior to surgery can help minimize 
the threat of shock, reduced renal blood flow, 
and renal ischemia leading to tubular damage 
with acute renal failure. Greater care should 
be exercised to keep nephrotoxic chemicals 
and medicines out of the hands of children. 


Comment 


Acute renal failure must not be handled 
with panic or masterful inactivity; it must be 
approached with a vigorous and intelligent 
application of sound physiologic principles. 
Hemodialysis may be a lifesaving procedure, 
but must not replace sound medical care. 
Hemodialysis is best applied in those centers 
in which an experienced team is available. 
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Keep Listening 


With the more accurate and extensive knowledge of 
the anatomy and physiology of the ear and the im- 
proved technologic armamentarium for examination, 
diagnosis and treatment of ear diseases, treatment for 
conserving and restoring hearing has become more successful than ever before. 
Advances in this field and their practical application in considering the more 
common otologic diseases causing deafness will be reviewed. Recent advances 
in microsurgery of the ear will be described briefly. 


Complete program available by writing to Dr. E. R. Schmidt, Program Chairman, Box 


1109, Madison 1, Wisconsin. 


L. REED CRANMER, M.D. 


Toledo, Ohio 
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INTRODUCTION 


Ar the present time, more than one-half of the patients having 
curative resections for cancer return with metastases and die.’ 
Undoubtedly, microscopic metastases were already present in 
some of these patients at the time of treatment. We are of the 


opinion, however, that in many patients certain phases of the 
| initial management contribute to the dissemination of cancer. 


Review of the mechanisms of dissemination indicates that 
| certain preventive measures can be taken to minimize recurrences 


and metastases. 


Adapted from an exhibit shown at the American College of Surgeons Clinical 


aunt Congress in San Francisco, California. 
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* | CLINICAL PROCEDURES 
That May Disseminate Cancer 


Physical Examination 
Manipulation during pelvic or rectal examination and palpation of solid tumors 
Bi. have been associated with showers of cancer cells in the blood stream during: 


Rectal examination" 
Palpation of an abdominal mass* 


Pelvic examination* 

: Rupture of malignant ovarian cyst during pelvic examination* 

a Rectal examination. 


Tumor removed 


605 


Cancer cells 
per cubic centimeter 


Cancer cells in the peripheral blood (ante- D < | 
cubital vein) during resection of ovarian SYS Pelvic D & C Surgery 2 Days 
carcinoma. PreoP- exam posiop. 
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Palpation of abdominal mass. 
q Pelvic examination. 
| f ap 120 
= 
40 
20 


Diagnostic Procedures 


Curettage of malignant bone tumor® 
Prostatic massage® 

Uterine curettage‘ 

Curettage of uterine adenoacanthoma‘ 


Prostatic massage. 


4 Uterine curettage. 


7 Curettage of malignant bone tumor. 


Massage to obtain secretions or the opening of vascular channels during biopsy 
has been associated with showers of cancer cells in the blood stream during: 


Finish 
curettage 


144 
12 
© 10: 
Pelvic Begin 
4 exam curettage 
a 84 
4] 
U 
24 
Cancer cells in the inferior vena cava during dilata- i 
tion and curettage. Adenoacanthoma of uterus. Minutes 
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CLINICAL PROCEDURES (Continued) 
Operative Measures 


Manipulation during skin preparation and mobilization of a tumor have been 
associated with showers of cancer cells in the blood stream. Contamination of 
operative areas by cancer cells has resulted in implantation recurrences. Ex- 
amples are: 


Skin preparation over a breast tumor” 

Operative manipulation of bowel*® 

Operative manipulation of kidney* 

Local seeding of wound during radical mastectomy” 


4 Skin preparation of breast. 


Local seeding of wound during radical mastectomy. > 
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MECHANISMS OF DISSEMINATION 


Invasion 


Many types of cancer are brought into contact with the circulating blood by 
invasion of the wall and penetration into the lumen of veins.':'’ In addition, 
invasion of lymphatic channels places cancer cells in the lymph for possible 
transport to veins.'' 


Manipulation incident to physical examination or operation may dislodge an 
intravascular tumor into the circulation.’*"'* An example is a tumor embolus 
recovered from the inferior vena cava during prostatic magsage.° 


Invasion by cancer cells. Tumor embolus. 


Intravasation 


This is the passage of cells into lacerated veins from adjacent disrupted normal 
or neoplastic tissue. Intravasation occurs under certain circumstances when the 
extravascular (tissue) pressure exceeds the intravascular pressure. Hence, intrav- 
asation is the reverse of extravasation. 


Procedures such as transurethral resection,® incisional biopsy,” or curettage 
of deep-seated tumors,’ in contrast to biopsy of superficial tumors, may dissemi- 
nate cancer by intravasation. An example is a bone-marrow and tumor embolus 
found within the pulmonary artery.” 


Intravasation of cancer cells. (Courtesy of the Mayo Clinic.) 


| 
| | | | 
| | 


162 


MECHANISMS OF DISSEMINATION (Continued) 


Implantation 


When viable cancer cells are seeded on suitable tissue, some may survive and 
grow. This type of recurrence must be distinguished from that resulting from 
incomplete excision.'* 


During operation, the wound, body cavities, or lumen of hollow viscera may 
be contaminated with cancer cells by implantation. An example is a suture at a 
colon anastomosis surrounded by recurrent tumor.'® 


Implantation of cancer cells. 


PREVENTIVE MEASURES 


Most deaths from cancer result from dissemination. We cannot predict which 
disseminated cells will produce metastases. Any measures which reduce dissemi- 
nation will reduce metastases and recurrences. 


To Reduce Dissemination 


Palpate gently all tumors during physical examination and opera- 
tive manipulation. 


Minimize the use of local anesthetic, thereby minimizing the 
possibility of intravasation or implantation or both. 


Minimize biopsies of certain tumors. 
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Avoid massage of suspected prostatic cancer. 


Avoid dilatation and curettage when the diagnosis can be estab- 
lished by other means. 


Destroy the surface of ulcerating cancer immediately before 
excision. 


Use protective pads on wound edges. 


Irrigate wounds and bowel lumen with cancerocidal agents after 
resection. 


Use wash basins containing a cancerocidal agent. 

Use properly placed incisions to permit early vascular ligation. 
Ligate artery and vein of a tumor before operative manipulation. 
Ligate bowel proximal and distal to cancer. 

Use tourniquets on extremities bearing cancer. 


Use antiseptic solution for skin preparation rather than the more 
vigorous soap and water preparation. 


Change instruments, gowns, gloves, etc. before moving from a 
cancer-contaminated area to a “clean” area. 
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Hines, Illinois 


CLINICOPATHOLOGIC 
CONFERENCE 


Report From Veterans Administration Hospital, 


Edited by William J. Donnelly, M.D., Chief, Section of Hematology 


Recurrent Jaundice and Coma 


Case Report 


Iv October 1955, a 61 year old white Jewish 
male office employee was admitted to a pri- 
vate hospital in a comatose condition. On the 
day of admission, he had awakened feeling 
“shaky, nervous and faint.” During the day 
he had become somnolent, and at 9 P.M. his 
wife had found him in a coma. 

The patient had no history of head trauma, 
chest pain, diaphoresis or dyspnea. He had 
been taking 30 to 35 units of protamine zinc 
insulin daily for three years. Results of morn- 
ing urine sugar determinations, made with 
CLINITEST® Reagent Tablets, had been con- 
sistently negative. For six months before hos- 
pitalization, his feet had swelled daily, but 
the swelling had subsided during the night. 
Accompanying dyspnea, orthopnea, chest pain 
and palpitation were denied. For three months 
before admission, the patient’s urine had been 
dark orange in color. A decrease in appetite 
had been noted for two weeks before admis- 
sion, but there had been no other gastroin- 
testinal symptoms. After a two week hospital- 
ization, the patient was transferred to Hines 
Veterans Administration Hospital for further 
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care. At the time of this first admission to 
Hines, he complained only of weakness. 
Diabetes had been diagnosed in this patient 
in 1952 and was initially controlled with 20 
units of protamine zinc insulin daily. Fifteen 
years previously, his physician had told him 
he had an enlarged spleen. The patient had 
experienced easy bruising for many years. His 
mother had died of diabetes at the age of 
87. Two siblings died in childhood of un- 
known causes; four were living and well. Pre- 
vious jaundice or contact with hepatotoxins 
was denied. Intake of alcoholic beverages had 
never exceeded one bottle of beer per week. 
When admitted to Hines, the patient ap- 
peared well developed but chronically ill. He 
seemed to comprehend questions quite well, 
but he answered in a rambling manner. His 
temperature was 98.8° F., pulse 88 and regu- 
lar, respirations 20, and blood pressure 
144/72. The scleras were icteric. The heart 
was normal except for a grade 2 blowing sys- 
tolic murmur heard over the precordium. The 
liver was palpable 12 cm. below the right 
costal margin, firm, uniform in consistency, 
and nontender. The spleen was palpable 14 
cm. below the left costal margin and was firm 
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and nontender. Many pigmented nevi were 
seen in the skin of the trunk. The examiner 
noted increased pigmentation of the skin and 
areolae, but the patient denied any change in 
the color of his skin, and said that his entire 
family was dark-skinned. 

Laboratory data recorded during this hos- 
pitalization showed trace to 2 plus proteinuria, 
increased urinary urobilinogen, negative re- 
sults of a serologic test for syphilis, and a 
normal chest film. An electrocardiogram 
showed borderline results. Erythrocyte count 
was 3.7 million; leukocyte count was 7900 
per cubic millimeter, and differential leuko- 
cyte count was normal. Bleeding and coagula- 
tion times were normal. Nonprotein nitrogen 
was 36 mg., and fasting blood sugar level 
varied from 140 to 202 mg. per 100 ml. 
Serum total protein was 8.8 gm. per 100 ml.; 
albumin was 2.4 gm. Cephalin-cholesterol 
flocculation was 4 plus, thymol turbidity 13 
units, alkaline phosphatase 6.6 Bodansky 
units, bilirubin 7.8 mg., and cholesterol 256 
mg. per cent. The sulfobromophthalein so- 
dium retention was 40 per cent, and the pro- 
thrombin time was 13 seconds. A biopsy of 
the liver was performed on November 4, 1955. 

The diabetes was initially treated with a 
2300 calorie diabetic diet, but persistent 2 
to 3 plus glycosuria necessitated the daily 
administration of 10 units of NPH insulin. 
The jaundice subsided during the first week 
of hospitalization, but lethargy persisted. The 
patient was discharged to the care of his 
family physician. 

From 1955 to 1958, inclusive, the patient 
was admitted to Hines nine times. On three 
occasions, he had pneumonia of the left lower 
lobe, which responded well to penicillin. He 
was hospitalized twice because of poor dia- 
betic control, characterized by 4 plus glyco- 
suria and 1 to 2 plus ketonuria, but he re- 
sponded quickly to hydration and adjustment 
of insulin dosage. The other periods of hos- 
pitalization were required because of episodes 
of lethargy accompanied by flapping tremor 
of the hands. These episodes were treated with 
a low-protein diet and antibiotics. In July 
1957, an electroencephalogram revealed “mild 
slowing within normal limits.” Repeated bone- 
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marrow aspirations demonstrated slight ery- 
throid hyperplasia; special staining of the 
marrow for iron revealed normal iron stores. 
Results of a biopsy of the skin and of an 
esophagoscopic examination were negative. 
Serum iron varied between 26 and 188 yg. 
per 100 ml. Hepatosplenomegaly, icterus and 
moderate ankle edema persisted. 

At the time of his last hospitalization, on 
March 14, 1958, the patient was unable to 
give a history. His wife said that he had be- 
come quite irritable about three days before 
admission. He had refused to eat, and his 
wife had decreased the daily dose of insulin. 
She said that his urine sugar level had been 
running a trace to 4 plus for three or four 
days before admission. 

Examination revealed that the patient’s 
temperature was 100° F., pulse 90, respira- 
tions 18, and blood pressure 140/70. He was 
not responsive to questioning. The scleras 
were icteric. There was pitting edema of the 
sacrum and the flanks. The heart was normal. 
The liver and the spleen were felt 8 and 4 cm., 
respectively, below the costal margin. An ab- 
dominal fluid wave was present. Neurologic 
examination gave negative results. There was 
severe edema of the lower extremities, as well 
as edema of both arms. A chest film showed 
resolving bronchopneumonia. Urinalysis re- 
vealed an acid urine, specific gravity of 1.010, 
4 plus proteinuria, many white blood cells, 
and red blood cells. Blood sugar was 207 
mg. on admission and 354 mg. on the fol- 
lowing day. Nonprotein nitrogen was 58 mg. 
Carbon dioxide-combining power was 21.2 
mEq. per liter on March 15. An electrocardio- 
gram showed abnormal but nonspecific 
changes. Hematocrit was 32 per cent and 
hemoglobin 12.5 gm.; the leukocyte count was 
5300. The patient was given glucose intra- 
venously and a low-protein diet, but the coma 
persisted until he died quietly on March 17. 


Discussion 


DR. HYMAN J. ZIMMERMAN (professor and 
chairman, department of medicine, Chicago 
Medical School, Chicago): Diabetics who are 
receiving insulin may lose consciousness be- 
cause of either diabetic coma or hypoglycemia. 
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Rapidly developing coma is not diabetic 
coma. Even in children it is rare for diabetic 
coma to develop over a 24 hour period. The 
patient who is all right at night but a little 
stuporous the next morning is much more like- 
ly to have hypoglycemia. Of course, we can- 
not diagnose hypoglycemic coma in this case 
without considering other causes of coma; 
however, the absence of a history of head 
trauma, chest pain, diaphoresis and dyspnea 
tends to exclude the kind of medical accidents 
that can lead to coma. 

This patient had no heart failure, yet he 
had edema daily, which disappeared with a 
night’s rest. The bilirubin in the urine ac- 
counted for its dark orange color. The early 
finding of an enlarged spleen is interesting 
and was the first clinical evidence of hepatic 
disease in this case. A long course before de- 
velopment of jaundice in a patient with spleno- 
megaly secondary to cirrhosis is unusual. 
Therefore, I would consider other causes for 
the splenomegaly in this patient. He might 
have had Gaucher’s disease, which is particu- 
larly pertinent in a Jewish patient, or a sar- 
coidosis which had burned itself out by this 
time but had left some splenomegaly. The 
“easy bruising” which this man had had for 
many years could have represented a plasma 
coagulation defect or a defect in formed ele- 
ments. We do not know whether he had a 
hypersplenic thrombocytopenia, a defect in 
the thromboplastin-forming part of coagula- 
tion, or some other coagulation defect. 

That the liver was not tender when the pa- 
tient was admitted to Hines in 1955 is not 
surprising. Intrinsic hepatic disease is rarely 
accompanied by real tenderness. Patients 
with hepatitis do not like being compressed 
in that area; however, they feel nausea and 
discomfort rather than real pain. In cirrhosis, 
hepatic tenderness is quite unremarkable un- 
less there is rapidly developing fatty meta- 
morphosis. The chief diseases which cause 
hepatic tenderness are congestive heart fail- 
ure, rapidly extending metastatic carcinoma, 
and amebic hepatitis. Chiari’s disease, which 
is analogous to heart failure, also may pro- 
duce hepatic tenderness. 

The presence of pigmentation in the skin 
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and areolae of a patient who has diabetes and 
an enlarged liver and who has rapidly gone 
from being “shaky” and nervous into a coma- 
tose state properly suggests hemochromatosis, 
However, jaundice is not common in hemo. 
chromatosis unless the frequent hepatoma de- 
velops as a complication and is located so 
that it obstructs the intrahepatic biliary tree. 
Furthermore, this patient’s serum iron levels 
were below the range ordinarily expected in 
hemochromatosis. 

I would like to discuss the possible findings 
of the biopsy of the liver. The laboratory data 
on the status of the liver would suggest an 
active postnecrotic cirrhosis. Globulin levels 
in the neighborhood of 6 gm. are almost un- 
heard of with acute viral or toxic hepatitis; 
they are extremely rare, if found at all, in 
ordinary Laennec’s cirrhosis. Such values 
would not be expected in patients with ob- 
structive biliary tract disease, but they are 
characteristic of patients with active post- 
necrotic cirrhosis. Therefore, | would expect 
that the biopsy showed an active postnecrotic 
cirrhosis. I am also anxious to see the results 
of the biopsy in order to exclude hemochro- 
matosis. Now, if the hunch that splenomegaly 
represented an antecedent and unrelated dis- 
ease is right, the liver biopsy also may help 
us in other ways. If previous granulomatous 
disease had caused the splenomegaly, granu- 
lomas or remnants of them might be seen in 
the liver. If the patient had had Gaucher's 
disease, Gaucher’s cells might be observed. 

If this patient had not had diabetes, occur- 
rence of pneumonia three times in three years 
might have indicated the presence of acquired 
hypogammaglobulinemia. However, with re- 
peated infections and a total globulin level 
as high as this patient had, hypogammaglobu- 
linemia could not have been considered unless 
he had had multiple myeloma, in which the 
globulin is immunologically ineffective. 

The episodes of lethargy and flapping 
tremor of the hands, for which the patient 
was hospitalized several times, confirm my 
impression of the presence of parenchymal 
hepatic disease. One of the most important 
advances in the management and understand- 
ing of liver disease in the past 12 years was 
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the demonstration by Foley and Adams in 
1949 that hepatic coma is preceded by a char- 
acteristic flapping tremor. A patient with jaun- 
dice and a flapping tremor should be con- 
sidered to be in hepatic precoma. 

Thus, this patient had chronic hepatic dis- 
ease with episodes of what appeared to be 
impending hepatic coma. I presume that these 
episodes were treated with broad-spectrum, 
poorly absorbed antibiotics and with protein 
restriction. The negative results of the skin 
biopsy help to exclude hemochromatosis, since 
about half the patients with hemochromatosis 
have hemosiderin deposits demonstrable on 
skin biopsy. However, hemochromatosis in 
this patient is not excluded as much by the 
absence of these deposits as by the normal 
serum iron level. 

The patient’s irritability for three days be- 
fore his hospitalization in 1958 is significant. 
It is well known that hepatic coma may be 
anticipated when a patient with liver disease 
shows a personality change. Long before the 
flapping tremor, the value of the blood am- 
monia level determinations, or the electro- 
encephalographic abnormality was recognized, 
clinicians interested in liver disease knew that 
when a previously agreeable patient became 
obstreperous impending coma was likely. 

When edema and ascites are prominent in 
a patient with or without intrinsic liver dis- 
ease, we must include the possibility of hepatic 
vein occlusion (Chiari’s disease). This is a 
difficult diagnosis to establish during life, but 
often the thrombosis extends from the hepatic 
vein to the inferior vena cava. The edema level 
may then extend up to the point of occlusion 
and also may involve the abdominal wall. The 
demonstration that femoral venous pressure 
is considerably higher than antecubital venous 
pressure is suggestive evidence of occlusion 
of the inferior vena cava. 

I do not believe the combination of liver 
disease and diabetes in this patient was hemo- 
chromatosis. I think that he had diabetes and 
an acquired liver disease. Was the jaundice 
caused by a disease of the hepatic parenchyma 
or an atypical obstructive disease of the extra- 
hepatic biliary tree? On the basis of the evi- 
dence, I believe we may conclude that it was 
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parenchymal disease. I doubt that this man 
had either viral or toxic hepatitis when first 
seen. That he could have had hepatitis which 
had begun insidiously three or four months 
before and have had an active postnecrotic 
cirrhosis when first examined, I find very be- 
lievable. We must consider the possibility that 
he had a much earlier hepatitis, with a late 
activation of a postnecrotic cirrhosis. 

We now know that the incidence of hepa- 
toma in postnecrotic cirrhosis is 10 to 15 per 
cent, whereas it is 1 to 3 per cent in Laennec’s 
cirrhosis. Therefore, every patient with post- 
necrotic cirrhosis becomes a very good candi- 
date for hepatoma. This patient had such 
severe edema that the possibility of a hepa- 
toma is even greater. We know that more than 
half of the patients with hepatomas have in- 
vasion of the hepatic or portal veins, or the 
metastases progress up the vena cava into the 
auricle. It is quite conceivable that this patient 
also may have had a hepatoma. 

The diagnoses | would make in this case 
are diabetes; active postnecrotic cirrhosis in 
1955, with varying degrees of persistent ac- 
tivity; a good probability of a hepatoma; and, 
terminally, perhaps Chiari’s syndrome, prob- 
ably due to neoplastic invasion of the hepatic 
veins by hepatomatous tissue, with hepatic 
coma. 

DR. GLOUCESTER A. PRICE (assistant chief, 
hematology section): Do you think that the 
pigmentation in postnecrotic cirrhosis differs 
from that in Laennec’s cirrhosis? 

DR. ZIMMERMAN: I think that we see more 
patients with pigmentation in the alcoholic 
group, but my opinion is not based on ob- 
servation of the pigment in skin biopsies. Most 
of the reports in the past have not differen- 
tiated Laennec’s and postnecrotic cirrhosis. 

DR. CALVIN RADIN (staff physician, medical 
service): Do you think this patient’s diabetes 
was on the basis of pancreatic or liver disease? 
If you are positive that he did have cirrhosis, 
I would like to know the incidence of frank 
diabetes in postnecrotic cirrhosis. 

DR. ZIMMERMAN: This man had clinical 
diabetes, treated with insulin for three years, 
before any real evidence of hepatic disease 
appeared. He also had a family history of 
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FIGURE 1. Photomicrograph of liver biopsy specimen 
showing extensive portal fibrosis and proliferation of bile 
ducts. The bile ducts and the liver cord cells contain 
abundant hemosiderin. (Iron hematoxylin stain.) 


diabetes. I think this was the usual type of 
diabetes. Now, you asked about the status of 
hepatic pseudodiabetes. I believe that there 
is still some evidence of what might be called 
hepatic pscudodiabetes. In some patients with 
liver disease, a derangement of carbohydrate 
metabolism occurs which may mimic diabetes, 
not only with an abnormal glucose tolerance 
but also with an elevated fasting blood sugar 
level. We found that 22 of approximately 
150 cirrhotic patients had had elevated fast- 
ing blood sugar levels. The basis of this is 
not clear. The simplest explanation to advance 
today would be that the same alcoholism or 
the same way of life that leads to cirrhosis 
also produces a high incidence of pancreatitis. 
Thus, many of these patients may have simply 
the diabetes associated with chronic pancrea- 
titis. Similarly, transient diabetes may be 
caused by episodes of acute pancreatitis. 

A fascinating study was done by a group 
working with Dr. Rachmiel Levine a few years 
ago. They found that a hepatectomized dog 
showed an impairment of peripheral glucose 
utilization. It may well be that liver disease 
in some unknown way impairs peripheral 
utilization of glucose. If so, there may indeed 
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FIGURE 2. High-power photomicrograph of a bile duct 
showing heavy deposition of hemosiderin. (Iron hema- 
toxylin stain.) 


be hepatic pseudodiabetes. One of my friends 
whimsically suggested, with no good evidence, 
that perhaps the impaired metabolism of 
glucocorticoids by the diseased liver may yield 
the diabetogenic effect of an endogenous 
hyperadrenocorticism. 

DR. MYRON E. RUBNITZ (chief, laboratory 
service): Microsections of the liver biopsy 
performed in 1955 showed a severe perilobular 
fibrosis and a heavy infiltration by inflamma- 
tory cells and pigment. Examination of the 
sections at a higher magnification showed a 
heavy deposition of this pigment in the paren- 
chymal cells of the liver, in the Kupffer cells, 
and in the epithelium of the bile ducts. In 
sections stained with Prussian blue, the pig- 
ment was found to be hemosiderin (figures 
1 and 2). 

Dr. Zimmerman, would you care to com- 
ment on the findings in the liver biopsy? 

DR. ZIMMERMAN: There is no doubt that 
this was either exogenous or endogenous 
hemochromatosis. Since I believe that exoge- 
nous hemochromatosis rarely complicates post- 
necrotic cirrhosis and that constitutional 
hemochromatosis often resembles postnecrotic 
cirrhosis, I would say that this looks like 
constitutional hemochromatosis. I cannot ex- 
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FIGURE 3. Photograph of liver showing irregular, nodular 
appearance. 


plain the surprisingly low serum iron levels. 
In none of the reported cases of hemochroma- 
tosis have the serum iron levels been below 
150 wg., but what has been shown is more 
important than laboratory data. We can al- 
ways be led astray by one or two laboratory 
findings. I have to agree that this patient had 
hemochromatosis, but I still think he died in 
hepatic failure. Since the incidence of hepa- 
toma in hemochromatosis is about 8 to 10 per 
cent, a hepatoma would still be a good ad- 
ditional possibility. 

DR. LIONEL BERNSTEIN (assistant director, 
professional services for research): About 25 
years ago an investigator created siderosis of 
tissues by ligating the pancreatic duct in ani- 
mals. Could this disease have started as a 
chronic pancreatitis, with a secondary increase 
in iron absorption? 

DR. ZIMMERMAN: This is certainly one of 
the theories of the method by which acquired 
hemochromatosis may develop in the alcoholic. 
Since this case does not look like Laennec’s 
cirrhosis to me, I would be surprised if this 
man had chronic pancreatitis on some basis 
other than hemosiderin deposits. 

DR. E. O. WILLOUGHBY (assistant chief, medi- 
cal service): Would you care to make any 
prediction about the heart? 

DR. ZIMMERMAN: Congestive heart failure 
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FIGURE 4. Photomicrograph of pancreas showing hemo- 
siderin in acinar structures (upper left) and islet tissue 
(right center). 


is fairly common in hemochromatosis, but 
this man had neither very impressive heart 
failure nor any conduction defects. However, 
I would not be surprised if he had hemosiderin 
in the heart. 

DR. RUBNITZ: At autopsy, the spleen weighed 
1000 gm.; it was firm and dark red-brown in 
color. The pancreas grossly appeared normal. 
The lungs showed evidence of bronchopneu- 
monia in the right middle and lower lobes. 
The liver was contracted, weighed 1,050 gm., 
and was grossly cirrhotic with large nodules 
separated by wide bands of connective tissue, 
suggesting a postnecrotic type of cirrhosis 
(figure 3). 

Microsections of the liver showed that these 
nodules were regenerative, with no evidence 
of normal lobular architecture. A small amount 
of fat was scattered throughout the lobules. 
There was a marked proliferation of bile ducts 
within the extensive areas of fibrosis. Specially 
stained sections of the liver showed iron de- 
posits throughout all areas of the hepatic 
lobules and in the perilobular fibrous tissue. 
There was much hemosiderin in the epithe- 
lium of the bile ducts and in the parenchymal 
cells of the liver. There was also a heavy dep- 
osition of iron in the Kupffer cells. 
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Microsections of the pancreas showed slight 
fibrosis, some chronic inflammatory infiltrates, 
and a moderate amount of chronic pancrea- 
titis. Throughout the pancreas, in both acinar 
structures and islet tissue, there was a brown- 
ish-colored pigment. The sections that stained 
for iron showed that this pigment was hemo- 
siderin (figure 4). 

Microsections of the heart showed hemo- 
siderin pigment throughout the myocardium. 
Microsections of the lung confirmed the gross- 
ly evident bronchopneumonia. 

DR. ZIMMERMAN: Thank you very much, 
Dr. Rubnitz. This was a fascinating case. At 
the bedside, I would have made the same diag- 
nosis that I just made. Jaundice waxing and 
waning over a three year period is seen infre- 
quently in hemochromatosis. This patient may 
have had recurrent episodes of necrosis. Ex- 
tensive necrosis occasionally occurs in the 
course of hemochromatosis. It generally has 


been ascribed to alterations in blood flow and 
considered to be ischemic necrosis. Some re- 
cent animal experimentation would indicate 
that the deposition of excessive iron in tissues 
results in local necrosis. I do not think that 
this patient had exogenous hemochromatosis 
or hemochromatosis as a sequela to cirrhosis, 
I think he had classic endogenous (constitu- 
tional) hemochromatosis. 


Summary of Diagnoses 


Clinical diagnoses—(1) Hemochromatosis 
(by liver biopsy); (2) hepatic coma. 

Dr. Zimmerman’s diagnoses—(1) Diabetes 
mellitus; (2) postnecrotic cirrhosis; (3) hepa- 
toma (?); (4) Chiari’s syndrome (?); he- 
patic coma. 

Pathologic diagnoses—(1) Hemochroma- 
tosis, involving liver, pancreas and heart; (2) 
bronchopneumonia, right middle and lower 
lobes of the lung. 


Books RECEIVED 


Books received are acknowledged by listing. As 
space permits, selected books are reviewed more 
extensively. Reviews in this issue start on page 
A-103; additional listings appear on page 110. 


Biochemistry for Medical Students. By William 
Veale Thorpe, Ph.D., Reader in Chemical Physiology, 
University of Birmingham, Birmingham, England. Ed. 7. 
552 pages with 50 illustrations. 1960, J. & A. Churchill 
Ltd., London. Distributed by Little, Brown & Company, 
Boston. $9.00. 


Parkinsonism; Its Medical and Surgical Therapy. 
By Irving S. Cooper, M.D., Professor of Research Sur- 
gery, New York University School of Medicine, New 
York. 239 pages, illustrated. 1961, Charles C Thomas, 
Springfield, Illinois. $16.50. 


The Eye in General Practice. By C. R. S. Jackson, 
F.R.C.S.E., Ophthalmic Surgeon, Royal Infirmary, Edin- 
burgh, Scotland. Ed. 2. 152 pages with 26 illustrations. 
1960, E. & S. Livingstone Ltd., Edinburgh and London. 
Distributed by The Williams & Wilkins Company, Balti- 
more. $5.00. 


Haematology. By R. B. Thompson, M.D., Senior Lec- 
turer in Medicine, University of Durham Medical School, 
King’s College, Newcastle-upon-Tyne, England. 306 pages, 
illustrated. 1961, J. B. Lippincott Company, Philadelphia 
and Montreal. $6.00. 
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Management of Obstetric Difficulties. Revised by J. 
Robert Willson, M.D., Professor of Obstetrics and Gyne- 
cology, Temple University School of Medicine, Phila- 
delphia. Ed. 6. 687 pages with 323 illustrations. 1961, 
The C. V. Mosby Company, St. Louis. $16.50. 


Symptom Diagnosis. By Wallace Mason Yater, M.D., 
Director, Yater Clinic, Washington, D.C., and William 
Francis Oliver, M.D., University of Southern California 
School of Medicine, Los Angeles. Ed. 5. 1,035 pages. 
1961, Appleton-Century-Crofts, Inc., New York. $15.00. 


The Year Book of Endocrinology (1960-1961). 
Edited by Gilbert S. Gordan, M.D., Chief of Endocrine 
Clinics, University of California School of Medicine, 
Berkeley-San Francisco. 408 pages with 69 illustrations. 
1961, Year Book Medical Publishers, Inc., Chicago. $8.00. 


A Manual of Cutaneous Medicine. By Donald M. 
Pillsbury, M.D., Chairman, Department of Dermatology, 
Walter B. Shelley, M.D., Professor of Dermatology, and 
Albert M. Kligman, M.D., Professor of Dermatology, 
University of Pennsylvania School of Medicine, Phila- 
delphia. 430 pages, illustrated. 1961, W. B. Saunders 
Company, Philadelphia and London. $9.50. 


Advances in Thyroid Research. Transactions of the 
Fourth International Goitre Conference. Edited by Rosa- 
lind Pitt-Rivers, National Institute for Medical Research, 
Mill Hill, London, England. 537 pages, illustrated. 1961, 
Pergamon Press Ltd., London. $20.00. 
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BRAIN RESEARCH 


Av a meeting held at UNESCO House, Paris, 
October 2 and 3, 1959, a study group outlined 
a plan for an organization to be called the In- 
terdisciplinary Brain Research Organization. 
This plan was forwarded to the Council of 
International Organizations of the Medical 
Sciences (CIOMS), which subsequently estab- 
lished the International Brain Research Or- 
ganization (IBRO). Over 250 scientists in 
more than 30 different countries were ap- 
proached for their approval. The overwhelm- 
ing majority gave their consent, and the or- 
ganizational meeting was held in Paris at the 
UNESCO House in October 1960. 

This organization will foster fundamental 
scientific research contributing to an under- 
standing of the brain, normal and abnormal. 
Its functions will include the establishment of 
fellowships and the exchange of scientific 
workers, promotion of world-wide education 
in brain research, extension of existing labora- 
tory facilities, distribution of information, and 
the holding of symposia, conferences and 
meetings. Scientists will be drawn from vari- 
ous disciplines. Executive officers already have 
heen chosen; committees have been established 
to report on various phases of problems in 
research on the brain, and panels have been 
set up for the consideration of such problems. 


August 1961 


Postgraduate 
Medicine 
Editor-in-Chief: 
CHARLES W. MAYO, M.D. 
Contributing Editor: 
MORRIS FISHBEIN, M.D. 


Executive Editor: 
SYLVIA COVET 


The Secretariat may be addressed at IBRO 
—UNESCO, 2 Place de Fontenoy, Paris, 
France. 

The Brain Research Foundation, which has 
been carrying on its activities in the United 
States, has now purchased a building and is 
in the process of establishing a center in what 
was once the Chicago Memorial Hospital. This 
center eventually will house clinics devoted 
to epilepsy, cerebral palsy, mental retardation, 
cerebrovascular disease, parkinsonism, narco- 
lepsy, multiple sclerosis, migraine, neuroses, 
psychoses, alcoholism and drug addiction. Fa- 
cilities will be available for housing patients 
referred by physicians and health agencies, 
and indigent patients will be treated to the 
maximum of financial resources. The first step 
is the establishment of an epilepsy clinic with 
an electroencephalographic laboratory. Since 
this phase of the work is headed by Dr. Fred- 
eric A. Gibbs, professor of neurology, Univer- 
sity of Illinois College of Medicine, a high 
quality of investigation may be anticipated. 

The Brain Research Foundation may be ad- 
dressed at 39 South LaSalle, Suite 424, Chi- 
cago 3, Illinois. 


MORRIS FISHBEIN 
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ADRENOCORTICAL RESPONSE OF 
BANTU AND EUROPEANS TO 
SURGICAL STRESS 


Bavru react to surgical conditions, especially 
to acute abdominal emergencies (peritonitis, 
strangulated hernia or intestinal obstruction), 
more mildly than do Europeans. Among the 
Bantu a discrepancy often is apparent between 
the serious condition found at operation and 
the relative absence of shock, fever, pain or 
rigidity. Dr. L. Parkinson and his associates’ 
at Elisabethville, Belgian Congo, compared 
the response of the adrenal cortex to surgical 
stress in Europeans and Bantu. 

After surgery, the adrenals secrete an in- 
creased amount of 17-hydroxycorticosteroids. 
The magnitude and duration of the rise in 
the total urinary content of these substances 
are closely related to the degree of trauma 
and to the patient’s course. The highest figures 
are encountered on the first and second days 
after operation. By the fourth day the daily 
excretion usually returns to normal. The 
eosinophil count falls to low or zero values a 
few hours after operation, remains low for two 
to three days, and swings back to preopera- 
tive levels when the excretion of corticoster- 
oids returns to normal. 

The adrenal response to surgical stress, de- 
termined by the corticosteroid excretion and 
the eosinophil count before and after opera- 
tion, was compared in 53 Bantu and 53 Euro- 
peans. There were close parallels in the two 
series regarding sex and type of operation. 

Before operation the corticosteroid excre- 
tion in European and Bantu women was almost 
identical. The values in European men were 
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normally about 25 per cent higher than those 
in the Bantu men. The suprarenals of Fast 
African Bantu men are smaller than those of 
North American white people because of a 
difference in cortical weight unrelated to total 
body weight. 

Urinary corticosteroid excretion in the 72 
postoperative hours was about 30 per cent 
lower in the Bantu than in the Europeans, 
irrespective of sex. The eosinophil count also 
showed less response to surgery in the Bantu. 
No relationship could be found between post- 
operative urine volume and steroid excretion 
in either race. 

The investigators suggest that a poor nu- 
tritional state might affect adrenal secretion. 
The diet of most Africans is poor in proteins, 
and their adrenal reserve might therefore be 
low. Many have parasitic diseases which may 
produce a subclinical asthenia, and asthenic 
subjects have a low urinary steroid excretion. 

The clearance rate of hydrocortisone is de- 
creased in liver disease. Hepatic patients have 
a lower daily excretion of corticosteroids. 
Liver deficiencies are common in Africans, 
due to parasitic diseases and malnutrition. 
Since the liver is concerned with the hydro- 
genation and conjugation of the free plasma 
steroids and since 90 to 95 per cent of the 
urinary steroids are conjugate, the presence 
of liver deficiencies in the Bantu could explain 
some of the results. 

MORRIS FISHBEIN 
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* is relatively little adverse effect on electrolyte metabolism. With 
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Dexamethasone. . ..... O75 mg. 
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© CASCADE TANKS 


DESCRIPTION: Constructed of stainless steel, these x-ray 
film-processing tanks employ a jet-spray nozzle for 
sludge-free water circulation. The 14 basic tank models 
and complete accessories for 107 variations fulfill the 
processing requirements of any type of medical x-ray 
operation. 

propucer: Picker X-Ray Corporation, White Plains, N.Y. 


©@ ELECTRELL CREAM 


DESCRIPTION: For use in electrocardiography and electro- 
encephalography, this scientifically blended cream solu- 
bilizes skin oils, thus providing a good conducting me- 
dium without variance. It is easily applied and not 
greasy, and it will not corrode electrodes. 

DISTRIBUTOR: General Electric X-ray Dept., Milwaukee. 
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Information published in this department 
is supplied by the manufacturers of the 
products described. 


AVAZYME® TABLETS 


PURPOSE: To treat inflammation and edema. 
composition: Each enteric-coated tablet contains crystal- 
line chymotrypsin with a proteolytic activity of approxi- 
mately 20 mg. 

HOW suPPLIED: Bottles of 48. 

propucER: Wampole Laboratories, Stamford, Conn. 


® ATARAX® PARENTERAL SOLUTION 
(New Dosage Form) 


DESCRIPTION: This tranquilizing agent is now available in 
10 ce. vials, each cubic centimeter containing 50 mg. 
hydroxyzine hydrochloride. 

propucer: J. B. Roerig and Company, Division, Chas. 
Pfizer & Co., Inc., New York. 


© LYOPHRIN® 


PURPOSE: To treat simple glaucoma. 

COMPOSITION: Levoepinephrine bitartrate. 

CAUTION: This agent is contraindicated in patients with 

narrow-angle glaucoma. Gonioscopy should be performed 

on all patients before the drug is administered. Use of 

Lyophrin should be discontinued if the solution becomes 

darkly colored. 

DOSAGE AND ADMINISTRATION: 1 drop of Lyophrin, re- 

constituted as a 2 per cent solution. This agent is best 

administered at bedtime. 

HOW SUPPLIED: Packages of one vial of sterile lyophilized 

levoepinephrine bitartrate and one 5 cc. bottle of Lyo- 

phrin diluent. 

propucerR: Alcon Laboratories, Inc., Fort Worth. 
(Continued on page A-96) 
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After a night of deep, refreshing sleep — this is the promise of Noludar 300. One capsule at 
bedtime acts quickly...eases your patient into sleep without pre-excitement, gives up to 6 or 
8 hours of undisturbed sleep without risk of habituation, without toxicity or even minor side 
effects. Try Noludar 300 for your next patient with a sleep problem. Chances are he’ll tell you 


“I slept like a log” 


300 


brand of methyprylon 300-mg capsules 


74. a3) Wee 
wakening \ | 
ea A ROCHE LABORATORIES « Division of Hoffmann-La Roche Inc + Nutley 10, New Jersey , 
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New for Your Armamentarium 


NCG-METROX 


DESCRIPTION: Containing 305 liters of oxygen (a 51 min- 
ute supply), this portable oxygen unit is regulated to 
supply from 3 to 12 liters per minute. Equipment in- 
cludes a plastic mask with intake and exhaust valves, 
a carrying case, and a refilling adapter and wrench. Also 
available is a smaller model containing 56 liters of oxy- 
gen (a nine minute supply). 

propucer: Metrox, Inc., Pasadena and Wilmington, Del. 
Distributed by the National Cylinder Gas Division of 
Chemetron Corporation, Chicago. 


DECHOLIN®-BB 


PURPOSE: For treatment of gastrointestinal and _ biliary 
disturbances. 
composition: Each tablet contains: 


Butabarbital sodium ................... 15 mg. 
Dehydrocholic acid (Decholin) ....... ee 
Extract of belladonna 10 mg. 


DOSAGE AND ADMINISTRATION: For adults, 1 or 2 tablets 
three times a day. Dosage may be continued for four to 
six weeks, with course repeated as necessary. 

HOW suPPLIED: Bottles of 100. 

propUCER: Ames Company, Inc., Elkhart, Ind. 


© NEOSPORIN® AEROSOL 


puRPOSE: Antibacterial therapy in skin infections. 
COMPOSITION: This preparation contains: 


Polymyxin B sulfate (AERosporIN®) 100,000 units 
8000 units 


These agents are combined with an inert propellant of 
dichlorodifluoromethane and trichloromonofluoromethane. 
CAUTION: Prolonged use may result in overgrowth of 
nonsusceptible organisms. Do not spray in the eyes. 
DOSAGE AND ADMINISTRATION: Spray affected area for one 
second from a distance of 8 in. 

HOW SUPPLIED: 90 gm. aerosol spray containers. 
pProDUCER: Burroughs Wellcome & Co. (U.S.A.) Ine.. 
Tuckahoe, N. Y. 


LIBRAX® 


PURPOSE: To treat gastrointestinal disorders associated 
with anxiety and tension. 

COMPOSITION: Each capsule contains 5 mg. Liprium® 
hydrochloride and 2.5 mg. QUARZAN® bromide. 
CAUTION: This agent is contraindicated in patients with 
glaucoma, and it may cause urinary retention in patients 
with prostatic hypertrophy. The concomitant administra- 
tion of Librax and other psychotropic agents is not 
recommended. 

DOSAGE AND ADMINISTRATION: For adults, 1 or 2 capsules 
four times a day, taken before meals and at bedtime; for 
elderly and debilitated patients, not more than 2 cap- 
sules a day initially, to be increased gradually as needed 
and tolerated. 

HOW supPPLIED: Bottles of 50 and 500. 

propucer: Roche Laboratories, Division of Hoffmann- 
La Roche, Inc., Nutley, N. J. 


© MYLICON® TABLETS AND DROPS 


PuRPOSE: To relieve flatulence. 

COMPOSITION: Each tablet and each 0.6 cc. contain 40 
mg. methylpolysiloxane. 

DOSAGE AND ADMINISTRATION: For adults, 1 tablet to he 
chewed after each meal and at bedtime; for infants, 0.3 
to 0.6 cc. with each feeding. 

HOW supPLIED: Tablets in bottles of 100 and 500; drops 
in dropper bottles of 30 cc. 

PRODUCER: The Stuart Company, Pasadena. 


© BEJEX® 


PURPOSE: Dietary supplement. 

COMPOSITION: Therapeutic amounts of six B complex 
vitamins and vitamin C, with benzyl alcohol, methyl- 
paraben and propylparaben as preservatives and formal- 
dehyde sodium sulfoxylate and sodium sulfide as stabi- 
lizers in water for injection. 

DOSAGE AND ADMINISTRATION: 5 ml. daily, either intra- 
muscularly or intravenously. Intramuscular injections 
should be made deep in a large muscle mass to assure 
rapid absorption and to minimize pain. Intravenous in- 
jections should be made slowly, or the intravenous dose 
may be added to an infusion of 5 per cent dextrose in 
sterile water, sodium chloride injection, or 5 per cent 
dextrose in sodium chloride injection. 

HOW SUPPLIED: 5 ml. UNIVIAL® containers. 

propucer: Abbott Laboratories, North Chicago. 


© TOLFERAIN® 


puRPOSE: Hematinic therapy. 

COMPOSITION: Each sustained-release tablet contains 300 
mg. ferrous fumarate, which provides 100 mg. elemental 
iron. 

DOSAGE AND ADMINISTRATION: 1 tablet daily; for severe 
anemic states, 2 tablets daily. 

HOW SUPPLIED: Bottles of 100 and 1000. 

propucer: B. F. Ascher & Company, Inc., Kansas City. 
Mo. 
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THE MEDICAL 


> TEXTBOOK OF MEDICAL PHYSIOLOGY 


By Arthur C. Guyton, M.D., Chairman, Department of 
Physiology and Biophysics, University of Mississippi 
School of Medicine, Jackson. Ed. 2. 1,179 pages with 77-4 
illustrations. 1961, W. B. Saunders Company, Philadel- 
phia and London. $15.50. 


This very extensive volume begins with a sec- 
tion on cell physiology and ends with a discus- 
sion of radiation. Topics are covered with a 
conciseness and clarity that probably results 
from observations and comments on the first 
edition of this text. Many figures presented in 
the first edition have been changed to fit this 
new presentation, and more than 200 additional 
figures have been included. 

The human body is presented as a single func- 
tioning organism controlled by many regulatory 
systems, with emphasis on the “automaticity of 
the life processes.” The bibliographies are plenti- 
ful and well selected and cover almost every 
phase of physiology. 

I. P. F. 


> UROLOGY IN GENERAL PRACTICE 


By Ian Parton, F.R.C.S., Assistant Urologist, Auckland 
Hospital, Auckland, New Zealand. 304 pages, illustrated. 
1960, Butterworth & Co. Ltd., London and Toronto. $9.00. 


Intended for general practitioners, this well- 
written book admirably fulfills its purpose. No 
attempt is made to burden the reader with un- 
necessary details, and the practical approach to 
the everyday problems of urology is excellent. 
Particularly impressive is the emphasis on how 
far the general practitioner should pursue the 
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investigation and care of the patient with a 
urologic disorder. 

Criticisms of the book would include the fact 
that the urethrogram is not mentioned in regard 
to diagnosing disruption of the urethra. I also 
would disagree with some statements in the text; 
for example, an ectopic ureteral orifice usually 
does not produce incontinence in men. 

M. P. R. 


> THE PHYSIOLOGICAL BASIS 
OF MEDICAL PRACTICE 


Edited by Norman Burke Taylor, M.D., Professor of the 
History of Medicine and Medical Literature, University 
of Western Ontario Faculty of Medicine, London, On- 
tario, with 30 contributors. Ed. 7. 1,554 pages, illustrated. 
1961, The Williams & Wilkins Company, Baltimore. 
$16.00. 


Because of the increased complexity of medi- 
cal science and the innumerable publications in 
each of the disciplines of medicine, many of the 
traditional texts, especially in the fields of in- 
ternal medicine and surgery, are now written by 
groups of contributors rather than by single 
authors. Physiology has passed the point where 
one or two men can keep abreast of all the new 
contributions to this subject. Consequently, the 
new edition of this well-known book has been 
rewritten by the original authors with the help 
of many contributors. The familiar format re- 
mains unchanged, but the contents of the text 
have been revised thoroughly and brought up to 
date, thus ensuring this volume continued popu- 
larity as one of the leading books on physiology. 

R. V. R. 
(Continued on page A-106) 
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THIORIDAZINE HCI 


provides highly effective tranquilization, 
relieves agitation, apprehension, anxiety 


and ‘screens out” 
certain side effects 
of tranquilizers, 
making it 

virtually free of: 
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“The aim of current chemical, pharmacological, and clinical investigations of the pheno- 
thiazines is to find derivatives possessing potent and selective tranquilization with a mini- 
mum of toxic action....In agreement with the published results of other investigators, we 
believe that thioridazine [Mellaril] shows a greater specificity of tranquilizing action and 
freedom from serious toxic effects when compared with some of the other phenothiazines.”' 


Behavior Problems In Children: “At the present time Thioridazine hydrochloride 
[Mellaril] would appear to increase adaptation and learning of the hyperactive child, 
in school, at home, and at play. On the basis of this study,* 8 out of 10 hyperactive 
children placed on a standard dosage of Thioridazine hydrochloride [Mellaril] 10 mg. 
t.i.d., can remain in school. This improvement has occurred without the appearance of 
untoward side effects such as: sedation and lethargy...extrapyramidal symptoms....”? 


Mellaril is indicated for varying degrees of agitation, apprehension and anxiety 
in both ambulatory and hospitalized patients. 


Usual starting dose: Non-psychotic patients — 10 or 25 mg. t.i.d.; Psychotic patients 


— 100 mg. t.i.d. Dosage must be individually adjusted until optimal response. Maxi- 
mum recommended dosage: 800 mg. daily. Supply: Mellaril Tablets, 10 mg., 25 mg., 
50 mg., 100 mg. 

1. David, N. A., Logan, N. D., and Porter, G. A.: roy yan of Thioridazine (Mellaril), a 
new phenothiazine, in the hospitalized patient, A.M. & C.T. 7:364, June 1960. 2. Zevtine, 
V. Richard and Hogan, J.: Control of the Organic H perkinetic Behavior Syndrome in the 
| Child, Scientific Exhibit, American Academy of Pediatrics, Chicago, 

ober 


*Study of 21 elementary school “‘problem” children. 
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The Medical Bookman 


>. BEDSIDE MEDICINE 


By I. Snapper, M.D., Director of Medicine and 
Medical Education, Beth-El Hospital, Brooklyn, 
New York. 592 pages. 1960, Grune & Stratton, 
Inc., New York and London. $14.50. 


In this excellent volume, Dr. Snapper has pre- 
sented some 50 years of medical practice and 
teaching. In his introduction, this learned physi- 
cian states, “Since lip service is still paid to the 
fame of Hippocrates, this great teacher’s concepts 
of medicine in general, of the practice of bed- 
side medicine in particular, may be quoted here. 
Hippocrates taught that the greater part of the 
medical knowledge which the physician must 
apply at the bedside is based on profound ex- 
perience in the practice of medicine and clear. 
logical reasoning about cause and effect.” 

Medicine travels through various cycles in the 
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INSIDE STORY 


A “radio pill” which can be swallowed by a patient 
and tuned in by a doctor to spot trouble in the stomach 
has been developed.—American Druggist. 


This pill, that sends out beeps, not burps, 
Within the stomach spies and chirps, 
Informing him who wants to know 

How things are going there below. 


With speed of light, or such velocity, 
It tells of acids, of viscosity, 

Of pressure changes—that’s a fact— 
And tracks down trouble in the tract. 


The doctor, meanwhile, makes his set work 
And listens to this inner network... . 

Now radio; soon there will be, 

No doubt, intestinal TV. 


course of time. Early in this century, there was a 
tremendous upswing of the chemical industry; 
later, animal experimentation and the laboratory 
were substituted by many physicians for good, 
common-sense bedside medicine. Dr. Snapper 
states that at last the pendulum is swinging 
back to Hippocratic methods, reinforced and en- 
riched by the application of modern laboratory 
technics. This, he believes, will benefit patients. 

The reader of this book gets the impression 
that he is at the bedside of the patient with the 
disease being discussed and that Dr. Snapper is 
talking directly to him rather than presenting a 
didactic dissertation. For this wonderful approach 
to bedside medicine and to laboratory worshipers. 
Dr. Snapper is to be commended. 

I. P. F. 
Books received are acknowledged by listing. As 


space permits, selected books are reviewed more 
extensively. Listings appear on pages 110 and 170. 
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KNOWING THEIR PLACE 


There is a difference of opinion among British doctors 
about where a man should be when his wife is having a 
baby. One school of thought: right there with her in the 
delivery room. The other: as far away as possible, pref- 
erably in the neighborhood pub.—News item. 


A woman’s place is in the home, 
Save when she’s in delivery. 

But where’s her husband’s, when he waits, 
All jittery and quivery? 


Some say his place is by her side, 
With rubber gloves and mask on, 

To stand up close and peek and peer 
And urge the doctor’s task on. 


But others say the pub’s the place 
(They speak with much authority), 

Or somewhere miles and miles away. 
(And they’re in the majority.) 
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Mutual funds—a survey of the manner in which these “investment co- 


operatives” may he used for many investment purposes. | 
' 


August 1961 


The mutual fund too often is regarded as a single investment form 
with many names — and with one investment company more or less serving 
the same purposes as another. 


For a more accurate view, think of investment companies as being 
as varied in management, objectives and degree of safety and risk as 
the individual stocks listed on any exchange. 


Each fund has its own investment objectives. 


Conservative funds stress safety of capital above all, with mod- 
erate income. They will try to hold only highest quality securities. 


Growth funds, with their sights on long-term capital growth, may 
sacrifice present income to gain their objectives. 


Income funds seek the highest possible current return. 


Speculative funds, aiming for the greatest capital gains, may 
select speculative issues without undue regard for safety. 


Tax-Shelter funds offer investors primarily income with tax 
advantage or capital gains. 


With investment companies now numbered in the hundreds, it would 
seem that you can find at least one that comes close to filling all of 
your own investment aims. 


In types of holdings, for example, you can easily select funds 
with any combination of holdings: common stocks only; common and some 
preferreds; bonds only; bonds, common and preferred stocks; only those 
stocks issued by companies involved in technological development and 
production, or securities of companies in one geographical section - 
Canada, for instance. 


This analysis of the portfolio is a simple, mechanical task - one 
that the fund's prospectus and the mutual fund dealer will help you to 
perform. At the same time, you can also determine a fund's stated 
objective (maximum income, safety, long-term growth). This stated policy 
may then be checked against the fund's record to verify whether it has 
indeed achieved its objective, and with what degree of success. 


Following this analysis, the number of funds suitable for consid- 
eration for your own investment purposes now will be seen to narrow 
down to a manageable number. 


* * * & * 
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"Mutual fund" is the popular name for open-end investment com- 
panies. Mutual funds issue only common stock — no other securities 
(bonds, preferreds) senior to these shares may be issued. The importance 
of this restriction becomes apparent in the section below devoted to 
closed-end investment companies. Mutual funds will redeem their shares 
at any time at current net asset value. A charge of 6-9% made on pur- 
chase covers both buying and selling commissions on most funds. 


The great — and still growing — popularity of these funds is illus- 
trated by the fantastic growth they have enjoyed from total assets of 
approximately $1 billion in 1940 to almost $19 billion in 1961. 


While it is generally conceded that this growth in large measure 
has been due to a real service provided to millions of investors, it 
should be observed that the substantial commissions given brokers for 
the sale of the funds has hardly been a deterrent to vigorous selling. 


* * * * 


Closed-end investment companies differ from their mutual-fund 
cousins in that they are organized with a fixed-capital structure which 
can and frequently does include bonds and preferred stock as well as 
common shares. As a rule, all of the authorized common stock is issued 
at the initial offering. These shares are then traded on the open 
market at fluctuating prices subject to the usual brokers’ commissions. 


Leverage may be exercised on the common shares when there is a 
substantial ratio of preferreds or bonds senior to the common 
stock. How this leverage is applied when the net asset value of 
the company increases or decreases may be explained simply as 
follows: 


Assume that XYZ Fund has a net asset value of $10 million when 
you buy your shares in the fund. XYZ has senior securities (bonds, pre- 
ferreds) with an equity of $6 million. The 100,000 outstanding common 
shares have a total value of $4 million, or a per-share value of $40. 
If the net asset value of the fund increases 25% to $12.5 million, the 
equity of bonds and preferreds remains at $6 million, being a fixed 
obligation. But the value of the common shares jumps to $6.5 million, 
for a per-share value of $65 (an increase of 30%). A downside movement 
of the fund's net asset value would have a similar effect of leverage 
downward. 


It is evident then that Closed-End Funds financed with a sub- 
stantial proportion of senior securities are subject to price 
fluctuations greater than would be the case if only common 
shares were involved. And it follows that the larger the pro- 
portion of existing senior securities above common shares, the 
more speculative the shares of the fund. 


* * * * * 


Benefits: It's Mutual. As is the case in most services which you 
purchase, mutual funds provide many distinct advantages — at a price. 


For the average busy professional person thoroughly engrossed in 
his own field, investment funds are particularly attractive. After the 
initial selection of one or more funds with investment objectives that 
match his own, the investor may make additional commitments on a regu- 
lar basis with a minimum of time and attention. The regularity of his 
purchases will effect a dollar averaging that can all but ignore price 


j 3 
| 
| | 
| 
| 
‘ | 
| 
| 
| 
| 
i 
| wi 
3 
4 


August 1961 


fluctuations and market conditions. Bookkeeping and the maintenance of 
records are simplified, since the transactions, dividend income and 
long-term capital gains will involve a small number of sources and most 
funds issue well-detailed periodic reports. 


The degree of personal supervision may indeed be limited to check- 
ing the fund's reports of sales and new purchases to make sure that the 
fund's investment policy is in fact consistent with its stated policy. 
And a check on earnings easily reveals whether a generally satisfactory 
job is being done by the fund management. 


Additional features offered: 


Diversification — much greater than that usually within the grasp 
of the average investor. True diversification comprises holdings in a 
number of different industries (not more than 10% of the fund's capital 
in any one industry)...in a number of individual companies (less than 
5% of its funds in any single company)...and in geographical distribu- 
tion of the industries and companies. 


It is interesting to observe that in their quest for even more 
widespread diversification, investment companies have recently 
been looking beyond domestic industries to foreign shores. 
Estimates place current fund holdings in foreign securities at 
over $500 million. A growing number of investment companies 
currently hold positions in such foreign companies as Philips 
Lamp Works, Royal Dutch Petroleum, Unilever, Farbenfabriken 
Bayer, Siemens & Halske and Farbwerke Hoechst. 


Protection by government regulation (Act of 1940) against manipu- 
lation or other dishonest maneuvers by the fund management. 


Liquidity — the fund itself redeems your shares at net asset 
value at any time. This ready liquidity into cash is not always avail- 
able in many other investment forms. 


Management by professional security and market analysts. Constant 
supervision and continuous research are always seeking to improve the 
portfolio (are you in a position to do this for your own holdings?) . 
These professionals also maintain valuable personal contacts with cor- 
poration officers as information pipelines. 


Tax Benefits — offered by "regulated" funds. These are eligible 
for exemption from corporate income tax. To comply, the fund, in addi- 
tion to meeting other qualifications, must pay out total net income and 
net short-term capital gains every year. 


How much for services rendered? The average cost of acquisition is 
% — considerably higher than the cost of both buying and selling other 
securities. This imposes a limitation. You do not buy investment fund 
shares for short-term investments; the income and gain in net asset 
value for a short period would have to be truly sensational to offset 
acquisition costs. 


Add to the "load" charge of buying fund shares the charge for 
management fees, which usually absorb 10-20% of actual earnings. 
Generally speaking, the larger funds are able to spread supervision 
fees over a broader base — your share of the cost is proportionately 
reduced. 
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Are mutual funds worth their cost? Many objective studies have 
attempted to compare investments in funds with similar sums put 
directly into diversified portfolios. So many "ifs" are involved that 
they are inconclusive and virtually valueless. The answer is still up 
to you, the individual investor. You must be able to evaluate your 
ability to invest on your own. A few bad choices can be disastrous. 
Modest success averaged down by some poor selections can easily be more 
costly than the charges made by the funds. On the other hand, results 
from direct investments equal to the average fund record can save you 
money. 


There may be some value in the thought that professional managers 
of many trusts, insurance and endowment funds are increasing their 
holdings of mutual investment shares. 


The investor with very limited initial funds (under $5,000) and 
modest surplus income probably will be well-advised to acquire his 
portfolio indirectly through a fund. 


Where larger sums are involved, the individual must analyze his 
own ability to buy safely and wisely as carefully as he analyzes any 
form of investment. 


* * * kK * 


A Congressional inquiry into mutual funds, pending at this time, 
indicates it will concern itself primarily with management fees and the 
inexperienced, untrained part-timers selling funds. While the mutual 
fund industry appears to welcome the probe, it must be amply clear to 
the investor that buying funds from a well-informed professional who 
will give equal consideration to all funds with reference to an indi- 
vidual's requirements is certainly preferable to purchasing shares from 
a sometime salesman who has but one axe to grind. 


A word of caution about the innumerable new funds entering the 
field is necessary. One can hardly generalize against all of these new- 
comers, but it would seem eminently safer to buy only those funds that 
have proved their ability to accomplish their objectives over a long 
period of time. Given a situation where the public is buying its fund 
shares indiscriminately from salesmen who know little about their 
product, a temptation exists for an alert mutual fund sales manager to 
start and sell his own fund. The moral again would seem to be to buy 
quality, and buy from a fully qualified professional. 


IN THE NEXT ISSUE: Which Mutual Fund For You? Specific perform- 
ance records of some leading funds...how they compare with the general 
market. 


* * * * * 


Additional reading on material covered in this article might. 
include: Arthur Weisenberger & Co. manual on mutual funds; "The Intel- 
ligent Investor," Benjamin Graham, Harper & Bros., 1959; "How To Plan 
Your Financial Security," McGraw-Hill Book Co., N.Y., 1949. 


Information contained in these articles is as accurate as careful checking 
and reliable sources can make it but cannot, of course, be guaranteed. 
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For gallbladder patients Entozyme may provide significant re- 
lief from the discomforts of fat-induced indigestion. Just six 
Entozyme tablets (the usual daily dose) digest sixty grams of 
fat—or more. That's as much as 50 to 90% of the normal daily 
___ intake of average adults. 
i The reason for Entozyme’s fat-digestion potency is that each 
, tablet contains 150 mg. of Bile Salts and 300 mg. of Pan- 


ent 


a problem 
for your 


patient 


creatin, N.F. (in an enteric coating). Bile Salts stimulate the 
flow of bile and enhance the lipolytic activity of both 
Entozyme’s Pancreatin and the patient’s own lipase. Together 
Bile Salts and Pancreatin greatly aid the emulsification and 
transport of fat. 

Entozyme also contains Pepsin, N.F., 250 mg., which facili- 
tates the breakdown of ie 


a natural 
digestive 
Supplement 


A. H. Robins Company, Inc., Richmond 20, Virginia 
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Personal Diary 


and Observations on 
Medical Life 
by MORRIS FISHBEIN, M.D. 


June 1—To the Chicago Health 
Department to meet with our commis- 
sioner, Sam Andelinan, and W. W. 
Bauer, N. Fabricant and Lichtenstein 
to discuss possibilities of organized 
public health education through the 
Health Department. In the evening to 
the Pick-Congress Hotel, where was 
a great dinner to dedicate the Uni- 
versity of Chicago’s new diagnostic 
center. Old Pepys was toastmaster, and 
introduced Michael DeBakey and Len 
Scheele. Jonas Salk spoke of the con- 
cept of basic science and particularly 
of the importance of such research in 
solving the problem of cancer. The 
meeting ended with an inspiring ad- 
dress by Maurice Goldblatt. 


June 2—At my desk and conversing 
with Evelyn Mayer, who is a prize in 
the field of interior decoration. Then 
to the Standard Club to dinner. After 
dinner to see the White Sox play 
against New York. 


June 3—To play at golf and in the 
evening to dine at the Drake Hotel at 
a great banquet for the benefit of the 
Hektoen Institute for Medical Re- 
search. A beautiful tribute was ren- 
dered to the late Daniel Ryan, who as 
head of the Cook County Commis- 
sioners did so much for research. Es- 
pecially fine was a tribute by Mayor 
Richard J. Daley. Dr. Samuel J. Hoff- 
man gave a most humorous address 
on the functions of the director of the 
Institute. 


June 4—FEarly to New York and 
for luncheon with Mark Soroko and 
others. Then old Pepys spoke at the 
dinner in the Grand Ballroom of the 
Waldorf honoring Judge DiFalco. Jack 
“Johnny” Carson and Harry Hirsch- 
field, with entertainment from the 
Copacabana and the Latin Quarter, 
delighted the audience. A special 
address was made by Senator Estes 


Kefauver, who sat next to old Pepys. 
Old Pepys spoke of the work of the 
City of Hope and particularly of the 
necessity for supporting research for 
many unsolved problems. 


June 5—Back on the plane and all 
day at the desk. In the evening with 
Joe and Minnie Kirsner to the opening 
of the Moiseyev Ballet, which received 
one ovation after another for its folk 
dancing. 


June 6—At noon to award cita- 
tions to many workers who participated 
in the annual “Salute to Medical Re- 
search.” In the evening to Mrs. 
Feiwell’s, where were Professor Her- 
man Finer; the famous opera singer, 
wife of the economic counsel of Israel, 
Madame Daynath; others from the 
university, and the Orschels, whom we 
met in Europe. 


June 7—In the evening with Pro- 
fessor M. Edward Davis and his lady 
to dine at the President Walk at 
McCormick Place; then to see again 
the Russian ballet. This evening was 
a benefit for Weiss Memorial Hospital 
and the entire house completely sold. 


June 8—By early train to Effing- 
ham, Illinois, and then driving with 
Charles Haney to Greenville, where 
is a jewel of a small hospital with 
a staff of five physicians; all the spe- 
cialistic services are provided by con- 
sultants from St. Louis. So with Drs. 
Boyd McCracken, Max Fraenkel and 
Horton Tarpley to view this beautiful 
institution, one of its most valuable 
assets being a recovery room integrated 
with the operating suites. Thereafter 
to a cocktail party at the country club, 
meeting also Drs. Hall and Kaufman. 
Then to speak to some 400 in the new 
high school. Driving late with Dr. 
Harry Cutler, the urologist, to St. 
Louis and got the airplane well past 
midnight. Reading en route to Chicago 
a novel about modern industry and 
even more modern sex called “The 
Lion Pit,” by Frank Harvey. 


June 9—In the afternoon came 
Skolnik from the Chicago Heart Asso- 
ciation with two young high school 
boys—Ehrlich and Rosenstein—who 
had raised $170 for research on the 
heart in memory of a young friend 
who had died following heart surgery. 
Also conversed with Ken Landauer, 
who plans to develop a cystic fibrosis 
foundation. Reading now Harold 
Robbins’ “The Carpetbaggers.” 


June 10—By jet to Los Angeles 
and with Paul Wermer to the Beverly 
Hilton. To dine at Petit Jean, where 
the French cuisine is tantalizing. Then 
to the home of Dr. Hans Schiff, where 
were Joseph and Maria Schildkraut 
and Drs. Bauer, Bay and Steinberg 
and many other guests. 


June 11—Walked about and con. 
ferred with Mimi Harris on arrange. 
ments. To the Grand Ballroom of the 
Beverly Hilton came some 600 guests 
for the first Los Angeles Tribute to 
Medical Progress. Goodwin Knight was 
chairman and: old Pepys was _ the 
M. C., introducing Chancellor Sterling 
of Stanford; Chancellor Murphy, the 
medico of U.C.L.A., and President 
Bernard of Claremont Graduate School, 
They gave citations and awards to 
Nobel prize winners Chamberlain and 
Lederberg and to Magoun for his 
work on the nervous system. Dr. George 
Piness paid tribute to Harry Karl for 
his contribution toward founding the 
Institute for Advanced Medical Learn- 
ing, of which old Pepys is president. 
Addresses also were given by Louis 
Tabak, Paul Wermer and Ben Horo- 
witz of the City of Hope. 


June 12—At noon came Dr. Sam 
and Della Pearlman. Then by plane to 
Fresno to speak for the Executive 
Club on medical advancement. 


June 13—Back by plane to Los 
Angeles, and at noon came my brother 
Phil with Renee to tell of their son-in- 
law, Dr. Oscar Entin, of Granada 
Hills. To dine at Trader Vic’s in the 
best Hawaiian tradition, accidentally 
meeting Max Cutler. 


June 14—Up betimes and Gobind 
Lal came for an interview. Next to 
luncheon in the restaurant of 20th 
Century Fox, surrounded by actors and 
actresses in costumes of various 
periods. Then chatted for a while with 
Ken Scott, watching him play the lead 
in a Western. Thereafter to shop in 
the Farmer’s Market for luscious fruits. 
Then with Fineman and the Horowitzes 
to the Wermers’, where we enjoyed a 
real home dinner with the Selbers, 
Grafs, Sniders, Pinesses and the 
family, with happy toasts and cul- 
tural conversation. 


June 15—By plane uneventfully 
back, reading “Mila 18,” which is like 
Hersey’s “The Wall,” but not as good. 
From Time magazine came Mr. Fraslik 

(Continued on page A-142) 
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part of general office practice. 


with 

COUMADIN demonstrates: || 

long-term anticoagulation || 

office management 
outpatients 

practical and effective 


A 5-year study! of long-term anticoagulation with COUMADIN (warfarin sodium) in 
office practice patients has demonstrated that such treatment reduces the prob- 
ability of further infarctions in the postinfarct patient and is effective in preventing 
a first infarction in patients with angina. 


An earlier report? noted that long-term anticoagulant therapy with warfarin sodium 
can be carried out, along with the necessary prothrombin time determinations, as 


“The most significant advantage is the great ease in maintaining patients in a 
therapeutic range. It has been rewarding to find, month after month, patients 
varying no more than three or four seconds in their prothrombin times on their 
established dosage of Warfarin sodium [COUMADIN ].”? 


FOR ORAL, INTRAVENOUS OR INTRAMUSCULAR USE 


the jan and only welteth responsible for establish- 
ing this drug as closely approaching the ideal anti- 
coagulant?“ and as “the best anticoagulant available 
today.’’5 Over 179,000,000 doses administered to date. 


the proven anticoagulant for long-term maintenance 


Full range of oral and parenteral dosage forms— Coumapin* 
(warfarin sodium) is available as: Scored tablets ~2 mg., 
lavender; .5 mg., peach; 744 mg., yellow; 10 mg., white; 
25 mg., red. Single Injection Units — one vial, 50 mg., and 
one 2 cc. ampul Water for Injection; one vial, 75 mg., and 
one 3 cc. ampul Water for Injection. 


Complete Information and Reprints on Request ENDO LABORATORIES Richmond Hill 18, New York 


Average Dose: Initial, 40-60 mg. For elderly and/or debili- 
tated patients, 20-30 mg. Maintenance, 5-10 mg. daily, or 
as indicated by prothrombin time determinations. 

1. Nora, J. J.: M. Times, May, 1961. 2. Nora, J. J.: J.AMLA. 1742118, Sent 10, 
1960. 3. Baer, S., et al.: J.A.M.A. 167:704, June 7, 1988. 4. Moser, K. M.: Di 


ease-a-Month, Chicago, Yr. Bk. Pub., Mar., 1960, p. 13. 5. Meyer, O. O.: 
Postgrad. Med. 24:110, Aug., 1958. 


*Manufactured under license from the Wi: in Alumni Re h Foundati 
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to discuss background on the American 
Medical Association. 


June 16—At the desk and in the 
evening to dine with Ted Vatz, hearing 
many fine tales. Late at night watched 
the Polizei in a continuous stream 
bringing the stabbed, beaten and shot 
into the Michael Reese Dispensary— 
Outpatient Department, they call it— 
and I would be out of patience with 
this problem. 


June 17—Came again Fraslik from 
Time for an interview. In the evening 
to Phil Winston’s for a fine dinner 
with the Byerrums. 


June 18—To visit the youngsters 
for Father’s Day, and lunched with 
the Marks family. Later to dine at 
the Villa Moderne, now Allgauer’s, 
and then home, accompanied by great 
bouquets of peonies. 


June 19—Reading now “Memoirs 
of a Medico,” by Dr. E. M. Alonso of 
the Castellana Hilton, which has much 
excitement and interest—but not all of 
his memoirs. 


June 20—At noon to O’Hare to fly 
to Bay City. With Haney driving to 
Harbor Beach to view the hospital 
which will be rebuilt into modern 
facilities. Thereafter to the home of 
Dr. P. L. Turner for cocktails and 
then to speak to some 400 in the Zion 
Lutheran School. Back by car to Bay 
City. 


June 21—By an early Viscount to 
Chicago. In the afternoon came Floyd 
Landis to speak of research and de- 
velopment, and all day the long-dis- 
tance telephone trilled. 


June 22—In the morning came 
Arthur Siegel, the Time photographer, 
to snap various poses of old Pepys. 
All afternoon at the desk in readiness 
for the trip early next day to New 
York. 


June 23—To New York, reading 
en route a mystery of a man who 
laughed at death, and it was not 
funny. In the evening with all the 
Friedells to dine at Lindy’s, and saw 
there the Hamiltons, with their 
daughter, and the Piczeks, which was 
like a family reunion. 


June 24—To the meeting of the 


American Geriatrics Society, which was 
designed for the public, with Bortz 


A-142 


Dr. Pepys’ Pages 


FROM THE JOURNALS 


“It is jokingly stated that if you go 
away for the week end you are out of 
date on Monday, and there is an ele- 
ment of truth in this..—Dr. K. W. 
Donald, University of Edinburgh. 


* * * 


“We must not organize the whole of 
medical education as if every student 
is a potential Nobel prize winner.”— 
Dr. K. W. Donald, University of Edin- 
burgh. 


AS FAR AS IT GOES 


She sat in the witness stand, legs 
crossed comfortably for her—slightly 
uncomfortably for everyone else. 

The prosecuting attorney said, “Your 
Honor, may I be pardoned a moment? 
I just thought of something!” 

“Of course,” said the judge, “so has 
every other man in the courtroom.” 

* 


expounding the problems of the aged. 
Then to the New York chapter of the 
American Medical Writers’ Associa- 
tion to hear Russell Cecil, E. di Cyan, 
Bill Laurence, David Lyall, Bill White, 
Cooper, Graupner and McCleery range 
the whole world of medical writing. 
Here were Lois Stice, Bob Potter and 
many other associates. At noon to 
dine with Russell Cecil and Di Cyan 


for further discussions. 


June 25—To the meeting of the 
editors of World-Wide Abstracts, 
being greeted by Len Scheele and Al 
Driscoll. Engaged in a fine discussion 
of many aspects, particularly surgical 
and psychosomatic, with Ravdin and 
Jack De Tar in a pleasant debate. At 
noon all to the Alisa V, where Elmer 
Bobst provided a fine luncheon and a 
sail up and down the river. 


June 26—To luncheon with the 
editors of Medical World News, where 
were Geffen, Silver, White, O’Neill, 
Rusk, Diehl, Keefer and Van Dellen to 
discuss every aspect of medicine. Then 
to see the exhibits, and from there to 
the Essex House, where Teresa Cohen 
and Sylvia Covet entertained a multi- 
tude for PostcRADUATE MEDICINE, and 
traded tales with Vic Lowrie and Fred 
Couzens, also of this Journal. 


June 27—To the exhibits, and thea 
with William Crookes presiding to 
address the medical exhibitors at their 
annual meeting. Then to the Plaza, 


where Richard Nixon spoke to the 
Pharmaceutical Advertisers Associa- 
tion and Elmer Bobst introduced him. 
Later to Howard Rusk’s new apart- 
ment on Beekman Place, which is just 
opposite Mary Lasker’s. Here were the 
Rusk family and Vernon Luck from 
Los Angeles. 


June 28—For breakfast came 
Stanley Henwood; then to Doubleday’s 
and with Runyon and Winslow to meet 
Geffen and Lasdon at the Hemisphere 
Club to formulate a new book on re- 
search. Here saw Bennett Cerf with 
Nichols of This Week magazine. In the 
evening to the Schering cocktail party, 
where some time was spent in con- 
versation with Harry Weaver. Fagan, 
David and Dorothy Dietz and Mar- 
guerite Clark. Next to the Passano 
award dinner, where all testified to the 
contributions of Owen Wangensteen, 
who graced the dais with his charming 
lady, Sally. These dinners each year 
are an assemblage of the leaders of 
many phases of medical science and 
education. Four pupils and Maurice 
Visscher gave eulogies. Then to the 
Skytop Room of the Statler-Hilton, 
where came the Silver Slipper Club. 
Elmer Bobst presided and introduced 
the president and president-elect of 
the American Medical Association. 


June 29—In the morning to view 
again the scientific exhibits with Bill 
Lasdon and Al Driscoll. In the after- 
noon came Drs. Charles McClave and 
Don Hosier of Columbus, Ohio; 
William Howard of Washington, D. C.; 
H. H. Shuman of Springfield, Massa- 
chusetts, and Alvan Barach of New 
York to confer on respiratory dis- 
orders of children. After some hours 
of discussion to the studio, where was 
made a record of the panel to be dis- 
tributed by Borden’s for pediatricians. 
Next to the Waldorf, where Peter 
Warren and old Pepys for Excerpta 
Medica entertained some 70 guests. 


June 30—Early in the morning to 
confer with Teresa Cohen and Sylvia 
Covet. Mistress Pepys departs for Idle- 
wild airport. In the afternoon came 
Dr. Milton Helpern, Chief Medical Ex- 
aminer of New York City; the pathol- 
ogist Nickerson of Boston University; 
Edith Potter of Chicago Lying-in Hos- 
pital, and Coe of Minnesota to con- 
sider the causes of sudden death in 
infants and to make a tape recording. 
Thereafter, the evening being warm, 
old Pepys relaxed with the newsreels 
and went early to bed. 
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